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«23 gate valve types in 3 pressure 
classes, gentlemen, all with safe, 


efficient (and effective) union ring joints 


lb. OIC bronze gates . . . the most modern, complete 


l 
ine you'll find anywhere. Solid wedge—split wedge—rising or 
non-rising stems. All, of course, featuring OIC a/loy-40 stems which 


OUTLAST ORDINARY VALVE STEMS 10 to 1! 


Call your OIC Distributor for quick service. Or write for specification literature. 


THE OHIO INJECTOR COMPANY ° Wadsworth, Ohio 


a 


BRONZE, IRON, FORGED AND 


CAST STEEL, LUBRICATED PLUG VALVES 
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ALL IN A DAY’S WORK at 
Cktaburgh Ofprieg 


Every Pittsburgh Piping job is different, but all are alike in one respect .. . to 
control the flow and harness the energy of high temperature steam, gases, 

or liquids at high pressures. It’s all in a day’s work at Pittsburgh Piping 

to fabricate piping for a central station, an atomic energy installa- 

tion, or for industrial and processing operations. Our service 

includes every phase from blueprint through erection: 

engineering, metallurgical control, pipe bending, ma- 

chining, welding, heat treating, inspection, and 

testing. Use these facilities on your high 

temperature, high pressure piping jobs. 


this BIG 
10-TON 


EXPANSION JOINT 


36” carbon steel joint, 


weighing ten tons, for 
cross-over piping in central 
station. 





and this small 
PRESSURE 
RISER 
CONDENSER 


Pressure riser condenser, fab- 
ricated of Stainless Steel Type 
347; 2 feet high; wall thick- 
ness equivalent to 4” Schedule 
160S. Stainless steel pressure 
vessel, for atomic energy ap- 
plication, appears in back- 
ground. 


Promoting Progress IN POWER AND PROCESS PIPING 


GOL AC aN EQUIPMENT COMPANY 


Canada: CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE STREET — TORONTO, ONTARIO 
Atlanta........ Whitehead Building Cleveland. Public Squore Building 
er sf 


Chicago. ..... Peoples Gas Building New Orleans. Box 74 
New York..... .. » Woolworth Building 
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S=SENGINEERS’ PREVIEW 


© WANT TO KNOW MORE about 
air conditioning and refrigeration? 
Beginning July 1, 1958, the Univer- 
sity of Wisconsin, Extension Divi- 
sion, is offering a correspondence 
course planned to help practical men 
get a working knowledge of the basic 
principles of refrigeration and air 
conditioning. Course (known as 215 

will strike a balance between theory 
and practice. Skill in math through 
high school algebra is considered es- 
sential to success in the work. Cost, 
with text, for Wisconsin resident is 
$26; for non-resident, $32. 

This new home study course is also 
part of the educational program spon 
sored by the National Association of 
Power Engineers. The Association 
awards its Certificate of Engineering 
to those passing the courses pre- 
scribed. NAPE’s national president is 


J. D. Holmes, Magnus Chemical Co, 


Garwood, N. J. 


© HONORS come to Nathan W. 
Dougherty, dean emeritus of engi- 
neering at the University of Ten- 
nessee, on June 14 when he receives 
the 1958 Award of the National So- 
ciety of Professional Engineers. 
The award will be made in St. Louis, 
Mo., at the Society's annual meet- 
ing. Dean Dougherty is currently 
engaged in consultation work. He 
is the eighth recipient of the award, 
others having included Herbert 
Hoover, Charles F. Kettering, Don- 
ald A. Quarles, and A. A. Potter. 

Newly elected officers of the 
American Welding Society include 
Gustav O. Hoglund, as president, 
and Charles I. MacGuffie, as first 
vice president. Hoglund is head of 
the Welding Section of the Alumi- 
num Co of America Process De- 
velopment Laboratory. MacGuffie 
is manager of marketing of the 
Welding Department of General 
Electric Co. 

Raymond D. Maxson, formerly 
senior vice president of Common- 
wealth Edison Co, has joined Sar- 
gent & Lundy as a consultant. He 
will be primarily connected with 
utility management and _ nuclear 
power developments. 


Five men widely known in engi- 
neering, science, transportation and 
industry, were cited for outstanding 
accomplishments, at the 10th an- 
nual Wisconsin Engineers Day, 
May 2. They are: 

Howard Aiken, director of the 
Computation Laboratory at Har- 
vard University; Harry G. Brockel, 
municipal port director of Milwau- 
kee; George H. Johnson, president 
of the Gisholt Machine Co; William 
B. Murphy, president of Campbell 
Soup Co; and Arthur F. Peterson, 
vice president of Bethlehem Steel 
Co. 


© WILLIS G. SCHOLi, Allis- 
Chalmers executive vice president, in 
a speech before the Los A ngeles Elec- 
tric Club, spoke out against the pur- 
chase by our government of large 
quantities of heavy electrical appara- 
tus abroad. 

Scholl says that various govern- 
mental divisions are going into the 
world markets and purchasing heavy 
electrical apparatus, inviting foreign 
bidders to come in and quote a low 
price and walk off with the business 

‘*Most of the money which comes 
from these government institutions is 
wrung out of American taxpayers, 
both corporate and individual, in the 
form of taxes. Reason that our gov- 
ernment can set tax rates so high ts 
due to the high-level economy which 
we have developed,’ Scholl said, 
pointing out that much of this high- 
level economy is a result of the gener- 
ous use of power and large quantities 
of capital and labor at high_ wage 
rates 

‘It takes just as many man hours 
to engineer and produce a hydraulic 
turbine, generator or large trans 
former in Milwaukee, Wisconsin, as 
it does in England. At the same time, 
the labor rates for both engineering 
and production people are three to 
four times as high in Milwaukee as 
they are in England. We pay about $3 
an hour for a skilled production la 
borer in Milwaukee as against 75 
cents an hour or thereabouts for the 
same type of labor employed in the 
Midlands of England 





Scholl said one hydraulic turbine 
order in 1956 represented the transfer 
of 600,000 man hours of work from 
the $3 economy in which the taxes 
were raised, to the 75 cents an hour 
economy in which the money 
spent. “That was a direct loss in the 
turbine shops, but in addition it is 
estimated that about 250,000 other 
American man hours were trans- 
ferred from the steel mills, forge 
shops and so forth, to those in the 


was 


other country 

Scholl doesn't think the answer is 
in reducing labor rates or in dropping 
our standard of living. The problem 
of the government purchasing large 
quantities of heavy electrical appara- 
tus abroad belongs ‘“‘in a niche by 
itself, and is connected with our gov- 
ernment's responsibility to play fair 
by spending the money it collects in 
the same kind of an economy from 
which the money comes.”’ 


© LINDEN STATION, Public 
Service Electric and Gas Co’s $100,- 
000,000 plant in Linden, N. J., was 
formally opened on April 16. 
Unique feature of Linden is that it 
supplies large quantities of process 
steam by direct pipelines to the 
Bayway Refinery of Esso Standard 
Oil Co, which adjoins the station. 
In exchange, the refinery supplies 
the station with fuel and water, also 
by direct pipelines. As a result, 
Linden is expected to operate at an 
economy surpassing that of any 
large steam generating station of 
advanced design now in service. 


© 5,000,000 CU YD is a lot of con 
crete. It's going into Glen Canyon 
Dam and power plant on the Colo- 
rado River, some 370 miles above 
Hoover Dam. This will be the second 
highest dam in the U. S. — 700 ft 
Power plant to be built below the 
dam will have eight electric genera- 
tors each driven by a waterwheel of 
155,500 hp. 

To overcome the tremendous heat- 


ing effect as the concrete sets, the 
entire mix will be precooled to a 
temperature below 50 F before pour- 


ing. Further, more than 80 miles of 
l-in. pipe will be imbedded in the 
dam, and chilled water will be 
pumped through the pipes continu- 
ously for several years. Cooling load, 
some 3000 tons, will be carried by 10 
Frick ammonia compressors. 


© THREE NEW power test codes 
have been published by ASME. 
They cover fuels for diesel engines 
and heat generation, deaerators and 
water-cooling equipment. Prices 
are: Diesel and Burner Fuels, $4; 
Deaerator Code, $3; Atmospheric 
Water-Cooling Equipment Code, 
$2.75. Order from ASME, 29 W. 
39 St, New York 18, N. Y. 

ASME also announces a new test 
code for safety and relief valves. 
Price is $2.50. 


© FINDING YOUR WAY around 
in the vast store of valuable technical 
research material published by the 
U. §. Government is an art every 
engineer should cultivate. 
Here's a list of guide material which 
will help. It’s all available from the 
Superintendent of Documents, U. S 
Government Printing Office, Wash- 
ington 25, D. ¢ 

U. S. Government Research Re- 
ports, a catalog listing issued month- 
ly at 60 cents a copy, $6 a year; 

Technical Reports News Letter, 
monthly abstracts of reports of spe- 
cial interest to small plants, 10 cents 
a copy, $l a year; 
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Another Associate 
Editor Wanted for 
POWER ENGINEERING 


ARE YOU the man? We hove an- 
other opening in the editorial staff 
for a mechanical engineering 
graduate, between 30 and 45, 
with broad steam-electric power 
plant operating experience in 
utilities or industry or both. Hold- 
ing of PE license would be an 
advantage, as would some know!l- 
edge of diesel, hydro, refrigera- 
tion and compressed air. 


The man we want must have a 
good personality, like to travel 
some, and to investigate new de- 
velopments over the country. He 
should be able to write, but 
previous editorial experience is 
not required. 


If you are interested and meet 
these specifications, send a photo- 
graph and résumé of your expe- 
rience to the Editor, Power ENGi- 
NEERING, 308 East James Street, 
Barrington, Ill. 











Nuclear Science Abstracts, sum- 
maries of newest literature on nuclear 
science and engineering, issued semi- 
monthly at $12 a year; 

Technical News Bulletin, monthly 
summaries and preliminary reports on 
work in progress at the Bureau of 
Standards, 10 cents a copy, $1 a year; 

Journal of Research, complete pa- 
pers on Bureau of Standards investi- 
gations, 60 cents a copy, $4 a year, 
issued monthly; 

Bureau of Ships Journal, monthly 
reports on design, construction, 
maintenance of naval and 
equipment, 15 cents a copy, $1.75 a 
year. 

Official Gazette, weekly descrip- 
tions and drawings of patents issued, 
notices of patents for licensing or 
sale, 75 cents a copy, $30 a year. 
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© PHILIP W. SWAIN, consult- 
ing editor of Power magazine since 
his retirement in 1954 as chief 
editor of that publication, died 
April 27 of a stroke at his home in 
Riverside, Connecticut. He was 68 
years old. Mr. Swain joined Power 
in 1921 as associate editor and be- 
came chief editor in 1934. He was 
a graduate of Syracuse University 
in 1909 and of the Sheffield Scien- 
tific School of Yale University in 
1913. He also received the hon- 
orary degree of Doctor of Engi- 
neering from the Case Institute of 
Technology in 1946. 

In addition to his contributions 
of articles and editorial work on 
his own magazine, he acquired a 
high reputation as a lecturer on 
both engineering subjects and tech- 
nical writing. One of his principal 
hobbies was yachting, and he was 
a member of several yacht clubs. 
He was a Fellow and life member 
of ASME, a member of the Yale 
Engineering Association, the New- 
comen Society and the NAPE. 


© BTU ONLY, as the measure of 
cooling capacity, is a new policy of 
Carrier Corp. The company will dis- 
continue, as soon as practicable, all 
reference to horsepower on its room 
air conditioners. Reason: the incon- 
sistencies of horsepower designation 
as now used by some manufacturers 
Carrier will identify the unit size by 
certified Bru capacities as recently 
adopted by the Air Conditioning and 
Refrigeration Institute. 
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Con Edirxaom reorders 


The three De Laval Oppeller Pumps, shown 
in the photograph, do a dependable job of 
handling boiler feedwater at the East River 
Station of the Consolidated Edison Co. of 
New York. These three-stage pumps, with 
double-suction in the first stage, have a 
capacity of 2,000 gpm and operate at a dis- 
charge pressure of 620 psig. As proof of 
their reliable performance, Con Edison has 
ordered two identical units for the expansion 
of this station plus similar pumps for their 
Indian Point nuclear generating station. 
Excellent for medium pressure and temper- 






ature service, De Laval Oppeller Pumps are 
designed with opposed impellers that balance 
axial thrust. Standard design features in- 
clude sleeve bearings and labyrinth wearing 
rings which assure long economical service. 

For high pressure, high temperature boiler 
feed service, De Laval offers the barrel-type 
pump... a single-suction, radially split dia- 
phragm type multi-stage pumping unit inside 
a forged steel barrel. 


For more data on these dependable 
pumps, write for Catalogs 1502 and 1506 


PEW MENGNA Boiler Feed Pumps 


816 Nottingham Way, Trenton 2, New Jersey 


DE LAVAL STEAM 







DE LAVAL 


BOILER FEED PUMPS 
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> WINNER of the grand prize for 
those visiting Powk2 ENGINEERING’S 
headquarters at the recent Ameri- 
can Power Conference in Chicago 
was Harold Vaughn of Hammond, 
Ind. Prize was a camera, which was 
in due course mailed to Vaughn, who 
writes: 


Yes, I received the Polaroid Land 
Camera in perfect condition. It was 
quite a surprise to me to have the 
winning ticket, never having won 
anything before. I'll have to mark 
that date as a lucky one. 

I have cameras like it but 
never thought I’d own one. It took 
me a few days to get to a camera shop 
for operating instructions; and nat- 
urally, I then proceeded to ruin most 
of the pictures on the roll. I am en- 
closing a snapshot of myself and chil- 
dren taken by my wife. As you can 
see, I have four wonderful children. 

I am a staff engineer in the Utili- 
ties Design Section of the Standard 
Oil Co of Indiana at the Whiting Re- 
finery. I was a late college graduate, 
receiving my degree in Mechanical 
Engineering from Purdue University 


9 


in 1954 at the age of 32. 


seen 


> STEAM POWER for a_ small 
launch is still a possibility, if your 
own enthusiasm for this form of boat- 
ing power matches that of Frank H. 
Semple of St. Louis, Mo. For 20 
years Semple has been operating his 
steam launch on Lake Kezar, near 
Lovell, Maine, and now makes a 
steam plant suitable for hulls of the 
inboard type from 18 to 25 ft long. 
Semple’s boiler is a vertical fire 
tube design with a water-walled fire- 
box, with operating pressure of 185 
psi. It burns coal or wood. The en- 
gine is a single cylinder, double-act- 
ing, vertical type, develops 5 hp at 
600 rpm, weighs 73 lb. Price of the 
package —- engine, boiler, boiler jack- 


Fig. 1. Frank Semple in his steam launch 


Fig. 2. Vertical fire tube boiler and 5.hp 
vertical engine power Semple’s launch 


et, and accessories runs in the 
$700-$800 bracket. Semple writes: 


There is a romance connected with 
steam power which seems to grip the 
heart and imagination of both young 
and old. With the passing of the rail- 
road steam engine era, there is little 
left to tie us today with this fascinat- 
ing and important phase of American 
transportation, steam boating having 
long since disappeared. 

Some years ago, as a research en- 
gineer, I conceived the idea that there 
might well be many people who would 
be interested in seeing continued, on 
a modest basis, the manufacturing 
and sale of a small marine steam en- 
gine. My belief has been amply re- 
warded. 


> TRAINING continues to occupy a 
front-center position in the attention 
of the power plant operator. Nobody 
feels he has the answer to the training 
problem; everybody wants to know 
how the other fellow handles it. 
We've been looking into all this in 
a series of articles in POWER ENGI- 
NEERING on various aspects of train- 
ing men for power plant work. Arti- 
cles appeared in the April and May 
issues, and more will follow. Now we 
have this interesting comment from 
H. F. Sullivan, head of Caterpillar 
Tractor Co’s plant in York, Penna.: 


Our company is comparatively new 
here at York. Our plant was nearing 
completion at the time we started 
hiring heating plant people in 1953. 
At this time, experienced help was 
not available. We did manage, how- 
ever, to hire a few men who had some 
boiler experience, primarily on board 
ship in the Merchant Marine. For- 
tunately, these men were compara- 
tively young and anxious to learn. 

We were also fortunate in being 
able to hire our operating crew early 


enough so that the heating plant fore- 
men could spend a lot of time with 
them learning the new equipment. 

It was also possible for these men 
to work hand in hand with the manu 
facturer’s representatives during the 
new equipment inspection, trial runs, 
and the actual placing of the equip 
ment in operation. 

Since the original start-up, we have 
started young men in the heating 
plant as coal handlers and have been 
able to advance them from time to 
time as they acquire more knowledge 
and experience from working with 
the operating people. The instruc- 
tions and operating manuals were 
made available to these men at vari- 
ous times to help them get acquainted 
with the equipment. 

In training supervisors we 
had good success in taking our best 
operating people and working with 
them, giving them our management 
training courses as we go along. 

For the past few years we have as- 
signed a maintenance man to do the 
heating plant work whenever a man 
was needed. We have taken a pipe- 
fitter and have had him do all of the 
minor repair jobs in the heating plant 
except electrical jobs. This has made 
it possible for him to get well ac- 
quainted with the work and equip- 
ment and do better maintenance. 

I believe we could do a much better 
job in the heating plant if we could 
pick a top operator who shows a lot 
of ability and set him up as a heating 
plant repairman. Such a man would 
have a much better knowledge of the 
equipment and the required opera- 
tion of all this equipment, and should 
be able to do a better job of all- 
around maintenance. His job descrip- 
tion should be written up to include 
all minor mechanical and pipe work. 
In most plants this would be only a 
first shift, Monday through Friday 
job, as it would be necessary for the 
man to work closely with the super- 
visor; and even in this case, the elec- 
trical work would still need to be an 
exception. 


have 


> USCOLD stands for U. S. Com- 
mittee on Large Dams, which is part 
of the International Commission on 
Large Dams, whose headquarters are 
in Paris, France. Recently elected to 
membership on the U. S. Committee 
is Chester R. Earle, PowER ENGI- 
NEEPING’S Editor. Francis S. Friel of 
Philadelphia, chairman of the U. S. 
Committee, explains: 
The International Commission, 
with national committees in 38 coun- 
tries, constitutes a forum for the dis- 
cussion of subjects related to the de- 
sign, construction, operation and 
maintenance of large dams. In the 
membership of the national commit- 
tees from different countries, you 
will find the names of the most dis- 
tinguished engineers from the entire 
world, who are experts in their field. 
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Trapping Standardization 


... steam trap standardization plus standardized 
spell lower maintenance costs 


hook-ups 


An important weapon in the fight 
against rising maintenance costs is 
standardization. It can reduce the 
variety of maintenance problems 
and simplify those which remain. 
Since we specialize in steam traps 
we'd like to offer some suggestions 
for a trapping standardization pro- 
gram. Such a program involves 
standardization on one make of trap 
and standardization of hook-ups. 


Trap Standardization 
The advantages of standardizing on 
a single make of trap are important 
and can make a big difference in the 
cost and ease of repairs because 

1. You can carry a more complete 
stock of repair parts with a smaller 
inventory. 

2. Maintenance personnel has the 
opportunity to become expert on 
one make rather than be “jacks of 
all traps.” 

3. As an exclusive user of one 
make of traps you become a pre- 
ferred customer of your trap repre- 
sentative and can be sure of getting 
the best possible service. 

4. You can enjoy the advantages 
of standardized hook-ups. 


Standardized Hook-ups 
Standardized hook-ups facilitate and 
reduce the cost of both original in- 
stallation and maintenance. By 
adopting standards for the dimen- 
sions of all fittings, including nipples, 
each hook-up for a given size of 
trap is identical and can be fabri- 
cated in the pipe shop. 

Unions should be used so that 
when a trap needs repair, the unions 
can be uncoupled, the trap lifted 
from the line and a spare carrying 
identical length nipples and half un- 
ions slipped into place. In as little 
as a minute or two a faulty trap 
can be replaced. The faulty trap can 
go back te the storeroom for repair 
when convenient and then be put 
into stock as a spare. 

Figure 1 shows a typical stand- 
ardized hook-up used by a major 
ehemical manufacturer. Note how 
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CAPACITY #0-200"/HR 
Notes 


DME SIONS SHOWN ARE FOR 
MINIMUM SPACE INSTALLATION 


1% LONG UNG - PPE TOBE 
PITCHES TOWARD TRAP. 


TRAP TOBE INSTALLED 
BELOW OBRAIN POINT 1F 
POSSIBLE 'F NOT POSS BLE 
ACHECK VALVE MUST BE 
INSTALLEO ON INLET SIDE 
oF TRAP 


Fig. 1—Typical standardized instal- 
lation hook-up used by a leading 
chemical manufacturer. 


the hook-up provides the following 
advantages: 

1. Test valve in trap cap permits 
fast, easy checking of trap operation. 

2. Strainer ahead of trap protects 
it against dirt and scale. 

3. Blowdown valve in strainer pro- 
vides easy cleaning. 

4. Check valve in discharge line 
isolates trap when test valve is 
opened. 

5. Shut-off valves and unions 
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——— STAINLESS 
STEEL BUCKET 








Fig. 2—Armstrong traps have only 
two moving parts—the lever assembly 
and the bucket. Nothing much to go 
wrong here. 
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ahead of and following trap per- 
mit removal of entire trap from line. 

Another important consideration 
for getting the most from a stand- 
ardization program is accessibility 
of the traps. Insofar as is possible, 
traps should be located so that they 
are convenient for inspection. The 
easier it is to locate and get at a 
trap, the less likelihood that it will 
be overlooked. 


What Make of Trap? 
(This is the Commercial) 
Obviously, a trap standardization 
program shows the best results when 
the make of trap selected is the one 
that gives the best service. Natu- 
rally, we think the make should be 
Armstrong and fortunately a lot of 
trap users agree. Here are some of 
the advantages of standardizing on 
Armstrong that have been pointed 

out by these users: 

1. Armstrong traps work. They 
don’t leak steam and they do dis- 
charge condensate and air as fast as 
they reach the trap. And they work 
with any return system. 

2. Armstrong traps aren’t “‘prima 
donnas.”’ They need no special care 
or coddling. Valve and seat are hard- 
ened chrome steel. Lever assembly 
and bucket are stainless steel and 
these are the only moving parts. 

3. Armstrong traps aren’t “‘or- 
phans.”” You can always get parts 
and service from nearby Factory 
Representatives and stocking dis- 
tributors. 

4. Armstrong traps are guaranteed. 
If you’re not completely satisfied you 
can return the traps for refund of 
purchase price. 

More Information 

The 44-page Steam Trap Book (free 
on request) gives a lot more facts 
on trap selection and installation. 
Call your local Armstrong Repre- 
sentative or write Armstrong Ma- 
chine Works, 8108 Maple St., 
Three Rivers, Michigan. 


@ ARMSTRONG 
STEAM TRAPS 





is the valve 


for high pressures, 
high temperatures 


Welbond is the valve designed by Yarway specifically to 
provide modern steam power plants with the ultimate in 
high pressure, high temperature valve service. 


These special Welbond features insure improved 
valve performance: 


@ Stem of 321 stainless steel, used with special 
packing to prevent stem corrosion 


Easy and quick accessibility. All working parts 
removable through yoke. 


@ Non-distorting, thermally-compensated seat 


@ Ventilated, easy grip handwheel 
@ Streamlined flow through body 


Welbond Valves are winning approval on superheater 
vents and drains, water wall drains, economizer drains, 
steam gage shut-off, strainer blow-off and many other 
steam plant services. Your Yarway man will be glad to 
discuss applications for your plant. 


For full information, write for Yarway Bulletin B-452. 


Yarway Welbond Valves are available in YARNALL-WARING COMPANY 


9 sizes, %" to 2%", angle and straightway ’ : ‘ 
designs. Pressures to 2500 psi, temperatures 100 Mermaid Avenue, Philadelphia 18, Pa. 
to 1050° F. BRANCH OFFICES IN PRINCIPAL CITIES 
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NEW VENTILATED HANDWHEEL 


GUIDED STAINLESS STEEL STEM 
AND SELF-ALIGNING DISC 


HIGH TEMPERATURE PACKING 





TWO-BOLT GLAND 





ONE-PIECE BODY AND YOKE 





ACCESSIBILITY 
EASY FLOW BODY All working parts 
readily removed 


through yoke. Jack 


ty 
UNIQUE SEAT DESIGN 


action of stem force prevents distortion, 
jut old packing permits perfect seating 
for positive seal 


way to Apecify high pressure/high temperature value 
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Why You Get 


RILEY 


TURBO 
FURNACE 


The Riley Turbo Furnace, a new concept in 
furnace design, has created unusual interest in 
the power industry. Already, in only a few short 
years since its introduction, twenty-three Turbo 
Furnace units with a total steam capacity of 
14,000,000 lbs/br have been bought by public 
utilities and industrial companies. Sizes range 
from 125,000 lbs/hr to reheat units of 1,650,000 
lbs/br and are being installed for the most part 
as multifuel units to burn oil, gas and coal. Three 
units are already successfully burning the newest 
of petroleum by-products fuels: Fluid Coke. 

One of the most attractive features of the Turbo 
Furnace is its high furnace efficiency. Firing of 
fuels at the bottom of the circulation system makes 
possible full utilization of furnace waterwall sur- 
faces from top to bottom and permits higher heat 
release per square foot of furnace envelope. Ver- 
tical displacement of furnace gases results in 
clean, slag-free furnace surfaces and a uniform 
distribution of furnace heat across the entire 
width and depth of the furnace. 






A survey of your plant by a quali- 
fied consulting engineer could 
show ways of making surpris- 
ing savings in your power costs. 
























Fig. 1. Flame and Furnace Gas Characteristics 


of the Riley TURBO FURNACE 


High Furnace Turbulence 
High Burn Out Rate 


As can be seen in the furnace cross section, 
Figure 1, air and fuels enter the combustion zone 
of the Turbo Furnace in a downward linear 
direction from Riley Intertube Directional Flame 
Burners arranged for opposed firing across the 
width of the furnace. The opposed streams of 
fuel and air intermix in the center of the furnace 
(over the slag pool when pulverized coal is 
burned) to produce a highly, turbulent area of 
combustion which fills all the area below the fur- 
nace throat. Long residence time of fuels in the 


area results in a negligible loss of combustibles. 


RILEY 
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FURNACE ROOF Uniform Furnace Exit 
Temperatures With Multiple Fuels 


FURNACE EXIT GAS TEMPERATURES - = —_ ; 

[he similar flame characteristics of oil, gas or 
pulverized coal, the completion of combustion in 
the confines of the furnace bottom, the cooling 
effects produced by the full utilization of furnace 
waterwall surfaces result in (1) uniform furnace 
exit gas temperatures with a given heat release 
per square foot of effective radiant surface and 
(2) a marked similarity in the exit temperature 
of the three fuels (Figure 3). These characteristics 
make possible the arbitrary use of gas, oil or a 
wide range of coals with a minimum amount of 


steam temperature control. 
All Burners at Operating Floor Level 


Another feature of the Turbo Furnace about 
which operating engineers are enthusiastic is the 
fact that all burners, with their supervision and 
maintenance, are located on one level. This fea- 
c ture permits the location of firing control on the 


FURNACE TEMPERATURE RANGE |. soins: tink, 





HIGH 








Fig. 2. Furnace temperature curves resulting from heat 

concentration at various furnace levels. (A) Above 

center of furnace (B) below center of furnace 
(C) bottom of furnace 


Clean Furnace Walls — No Slagging 


Since combustion takes place almost entirely 
within the furnace bottom very little flame as- 
cends into the upper portion of the furnace. Gases 
rise vertically without impinging on furnace 
walls. Heat is released as gases travel toward the 
furnace exit, cooling to the point where danger 
of slagging of high temperature elements is re- 


TEMPERATURE 
RANGE 


duced to a minimum. 


FURNACE EXIT GAS TEMPERATURES — F 


Uniform Heat Distribution 
At Furnace Exit 


| 
| 
t 
I 
| 
l 
! 
t 


: — NET HEAT RELEASE NAC 
A desirable characteristic of furnace perform- BAT RELEASE PER SQUARE FOOT OF EFFECTIVE FURNACE SURFACE 


ance particularly in larger boilers with wide : S =) 
furnaces is the even distribution of heat across 3 
high steam temperature components. In wide 
om . ° P ° ° Rs 2 J STIRNACE exit o > > . So : 
Turbo Furnaces this uniformity is furthered by - 3. TURBO FURNACE exit gas temperatures of gas, oil, 

: / / coal have a maximum variation of approximately 50 F 
the use of radiant tube platens. 


A Riley engineer will gladly give you complete information about this latest Riley develop- 


ment. Write — RILEY STOKER CORPORATION, WORCESTER, MASSACHUSETTS 
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“We cut Electrical Installation 


Costs and got better protection 


... by installing Fusetron Fuses 
throughout our New Dairy Plant!” 


Tr. Oyala continues... 


“In our new dairy plant in Portland, Fusetron 
dual-element fuses saved us about $800 by en- 
abling us to use the proper switch sizes for the 
motor disconnects. This was possible because 
the long time-lag of Fusetron fuses permitted 
us to install them in smaller sizes than would 
have been possible with ordinary fuses. 


“In addition, we were able to reduce the 
space required by the control centers. 


“The Fusetron fuses were installed in sizes 
small enough to give us motor-running protec- 
tion as well as motor branch circuit protection. 


Only Fusetron fuses provide 10 point protection- 
not possible with any other type of protective device. 


Thus, wherever a Fusetron fuse is installed you 
have safety as sure and dependable as you can buy— 
no matter what you pay. 


AND FUSETRON FUSES REMAIN SAFE THROUGH THE 
YEARS...NO MAINTENANCE COSTS 


Once properly installed Fusetron fuses are mainten- 
ance free. They require no costly inspection or down- 
time for calibration and other maintenance necessary 
on mechanically operated devices. 


Dust, fumes, corrosion or age cannot prevent a 
Fusetron fuse from opening safely. There are no 
hinges, pivots or contacts to stick or slow down the 
operation of the fuse on short-circuit. 








FUSETRON DUAL-ELEMENT FUSES PROVIDE'SAFER, MORE DEPENDABLE PROTECTION 


For more informgtion on FUSETRON dual-element Fuses . . . Write for bulletin FIS. 


BUSSMANN MFG. DIVISION McGrow-Edison Co. 
University at Jefferson, St. Lovis 7, Mo. 


7 
. 


Wiliam 9. Oyala 
ELECTRICAL SUPERVISOR 
Fred Meyer Co. Portland, Oregon 


“The result of this has been the prevention 
of motor burnouts. Not once in the past year of 
operation has a Fusetron fuse failed to protect 
a motor. We have 138 motors, ranging from 
1/40 H.P. to 100 H.P., and all are protected 
by Fusetron fuses. 


“Both Mr. Eric Christenson, whose com- 
pany contracted the electrical work, and my- 
self believe that by installing Fusetron fuses 
throughout our entire plant we got top pro- 
tection at a cost lower than could have been 
obtained by any other method.”’ 


NO RECALIBRATION COSTS 


When a Fusetron dual-element fuse does blow, there 
is no recalibration needed. As quickly as the fault in 
the circuit is corrected, you slip in a new fuse. The 
new Fusetron fuse is just as it came from the factory 
accurately calibrated—and ready to give the same 
safe, dependable, coordinated protection as did the 
one it replaced. 









FOR LOADS ABOVE 600 AMPS.—USE BUSS Hi-Cap 
FUSES to coordinate with FUSETRON Fuses. 


On 600 volts or less, BUSS Hi-Cap fuses have an interrupting 
capacity sufficient to handle any fault current regardless of 
system growth. 

They can be coordinated with Fusetron fuses on feeder and 
branch circuits to limit fault outage to circuits of origin. 


Write for bulletin HCS. 
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WILLIAM J. OYALA 
Electrical Supervisor 
FRED MEYER CO. 


ERIC CHRISTENSON, Owner 


CHRISTENSON ELECTRIC CO. 
PORTLAND, ORE. 


AY 


R 
l 4 2y 
[hr ® 
Play Safe! Install Fusetron dual-element fuses and BUSS Hi-Cap 


Fuses throughout entire Electrical System! 
ow TRUSTWORTHY Names in 
ececrarcar PRoTection 


RLY, 
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ANOTHER 





Inboard Travel Limit Switch (cover re- 
moved). Switch near other end limits 


lance return travel. 


Simple, convenient, rugged . . . the electric power and 
control center of the new Series 300 IK contributes 
substantially to the dependable, trouble-free opera- 
tion of this blower. Terminal facilities and the control 
assembly are concentrated in a cast aluminum box at 
the drive end. No internal field wiring is required; the 





blower is completely wired at the factory. The control 
is linked directly to lance travel and is governed by 
two durable snap switches ... actuated by a cam on 
the lance carriage. 


Additional important features of the new Series 300 
IK are listed in the panel below. Check them and you 
will understand why this blower is establishing a new 
standard of efficiency, economy and dependability in 
cleaning those heating surfaces that require a long 
retracting blower. For further information about the 
new Series 300 IK, ask the nearest Diamond office or 
write directly to Lancaster for Bulletin 2111AB. 








Other Advantages of Series 300 IK Blowers 


Backbone and Protective Cover @ Positive Mechanically Operated Valve 


Front End Single-Motor Drive @ Single Point Outboard Suspension 


Nozzle-Sweep-Every-Inch Cleaning Pattern 
@ Oversize Lance (Step-Tapered for Extra 
Improved "Type A” Nozzle Long Travel) 


Fesiive Sour Guntage Ditve @ Auxiliary Carriages for Extra Long Travel 


Poppet Valve with Adjustable Pressure 
Control @ Designed for Quick, Easy Servicing 


No other Blower gives you ALL THESE ADVANTAGES 
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EMPORTANT FEATURE 





of the new Vi series 300 IK 
LONG RETRACTING BLOWER 








Electrical Conduit Connections. (These 
are the only field connections required) 





Motor and Control Electrical Terminal Facilities centered 
in weather-resistant enclosure at drive end for improved 
accessibility and protection. (cover removed) 








New Series 300 IK Long Retracting Blower. 


a 





"You Clean Boilers Better and at lower Cost 


with Diamond Blowers” 


7703 


SPECIALTY CORP. LANCASTER, OHIO 


Diamond Specialty Limited © Windsor, Ontario 
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AN DEPEND 
ON ERIE CITY... 


@ In a field where continuous and economical operation are a prerequisite for success, 
dependability in steam generating equipment is mandatory. 

Erie City Iron Works has hundreds of installations in the petrochemical! field operating 
under all types of conditions. Dependence on Erie City products did not just happen... 
it was earned. Erie City engineers work closely withpetrochemical] engineers to produce a 
custom designed boiler or to adapt a standard unit to suit the particular requirements. 
Erie City’s broad and most complete line of steam generating equipment is available for large 
central steam producing stations or portable steam producing units located in remote 
areas of the plant. When waste gases were available, Erie City’s Fire Tube or 
Water Tube Waste Heat Boilers have turned these gases into economical steam. 


When we say “you can depend on Erie City for sound engineering,”’ 
we point with pride to the leaders we serve. 


Write for general catalog SB508-2F 





ERIE cITy You can depend on Erie City for sound engineering 





an ERIE CITY IRON WORKS: £:. 22. 





STEAM GENERATORS + SUPERHEATERS » ECONOMIZERS * AIR PREHEATERS * WASTE HEAT BOILERS 


FIRE and WATER TUBE PACKAGE BOILERS * OIL and GAS BURNERS * STOKERS + PULVERIZERS 
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NEW EDWARD “FLITE-FLOW” VALVE 








What’s New from Edward Valves, Inc. @® 


New Products . .. Problems and Solutions. . . Information 
on Steel Valves from Edward, Long-Time Leader in the Field! 





New Flite-Flow Valve Cuts Pressure Drop 70% 


... yet provides full globe valve tightness and repairahility 


Through basic characteristics of its design, only 
a hard seat globe-type valve can be depended 
upon to give drop-tight shutoff under high-pressure, 
high-temperature conditions. But conventional 
globe valves also produce serious pressure-drop 
problems—which intensify in the trend toward 
larger-capacity, higher-pressure plants with their 
higher-velocity flow rates. 

Briefly stated, this was the problem given to 
Edward engineers. In their continuing program of 
valve development, these men had singled out 
turbulence in the flow path as a key area for study. 
They charted the effects of re-shaping flow passages 

. of shifting valve seat location... . of pre-shaping 
the flow as it approaches the seat. 


Low turbulence factor 

All tests confirmed that total pressure drop was 
least when turbulence was minimized in the three 
most critical areas: ahead of, at and beyond the seat. 
In the final design, flow approaching the seat is 
pre-shaped to provide a special “squirting action”’ 
which carries the fluid smoothly across the seat. 
The downstream side of the passage is shaped to 
receive this flow and send it on with a minimum 
of eddy and turbulence. 


The net result of years of research and development, Flite-Flow is avoil- 
able in sizes 10” ond larger. 


The result is Flite-Flow, a globe valve with 
drop-tight shutoff and negligible pressure drop, 
as shown in the tables below: 





STEAM SERVICE 


In 1050-F, 1900-psi 
steam service at 800,000 
lb/hr through a 12-inch 
valve, the following per- 
formance has been 
recorded: 


FEEDWATER SERVICE 


In 500-F, 3000-psi feed- 
water serviceona 
1,500,000 lb/hr unit, the 
following performance of 
12-inch valves has been 
recorded: 





Ordinary globe valve...64 Ib drop 


EDWARD FLITE-FLOW VALVE 
... 11 lb drop 


Ordinary globe valve 
... 10-15 Ib drop 
EDWARD FLITE-FLOW VALVE 
... 2.1 lb drop 


Good gate valve... 1.0 Ib drop Good gate valve ... 2 ib drop 





OTHER IMPORTANT FLITE-FLOW FEATURES: 


@ RESISTANCE TO THERMAL DIFFERENTIALS 
a real design and metallurgical achievement. 


REPAIRABILITY OF SEATING SURFACES 
while valve is in the line. 


PIPING VERSATILITY 

fits any piping plan. Unique design assures ac- 
curate guiding of disk whether stem extends up, 
down or horizontally. 


IMPROVED OPERATING MECHANISMS 
manual, pneumatic, electric. 


INTEGRAL SEAT CONSTRUCTION 
—inlaid stellite seat, machined and lapped in same 
set-up as body bore for perfect alignment. 


EDWARD VALVES, INC. 
Subsidiary of ROCKWELL MANUFACTURING COMPANY 


1202 West 145th Street, East Chicago, Indiana ‘Gi 


Represented in Canada by 
LYTLE ENGINEERING SPECIALTIES, LTD , 360 Notre Dome St., W. Montreal |, Que. 


i 


Edward builds a complete line of forged and cast steel valves from ” 
to 18”; in globe and angle stop, gate, non-return, check, blow-off, stop- 
check, relief, hydraulic, instrument, gage and special designs; for pressures 
up to 7500 psi; with pressure-seal, bolted, union or welded bonnets; with 
screwed, welding or flanged ends. *T.M. Reg. U.S. Pat. Off. 
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LARGEST SINGLE-FURNACE STEAM GENERATOR 


mio Ly LQ, 


for Unit No. 4 at Union 


New 300,000 kw generating unit 
will increase station capacity to 860,000 kw 


ee Unit No. 3 still in the final stages of construction, Union Electric 
Company has already contracted for the addition of Unit No. 4 to the 
fast-growing Meramec Station. This new generating unit, scheduled for com- 
pletion in 1961, will be the largest on the Union Electric system, adding 
300,000 kw and bringing Meramec Station’s total capacity to 860,000 kw. 

Steam for the new turbo-generator will be supplied by a Foster Wheeler 
reheat steam generator with a maximum continuous rating of 2,310,000 pounds 
per hour — the largest FW single-furnace unit ever built! Pressure at the 
superheater outlet will be 2200 psig and primary and reheat steam will have 
a final total temperature of 1010F/1010F, with a reheat steam flow of 
1,790,000 lb/hr. 

The unit is designed for balanced draft operation, firing pulverized coal. 
Three Foster Wheeler D-9 Ball Mill Pulverizers will prepare fuel for the 18 
FW Intervane Burners, 

The new 2,310,000 lb/hr steam generator will take its place beside an- 
other FW unit — the 1,850,000 lb/hr twin furnace, dual circulation reheat 
steam generator for 275,000 kw Unit No. 3 at Meramec Station. 

The proved dependability and long-range economy of Foster Wheeler steam 
generators are backed by more than 50 years of experience in pioneering power 
plant equipment. We will be pleased to quote on your requirements. 


























Foster Wheeler Corporation, 666 Fifth Avenue, New York 19, N. Y. 


STEAM GENERATORS + SURFACE CONDENSERS 
FEEDWATER HEATERS * HEAT EXCHANGERS * ECONOMIZERS  § BE R 
SUPERHEATERS ¢ BALL PULVERIZERS * COOLING TOWERS 
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EVER BUILT BY FOSTER WHEELER 


Electric’s Meramec | Station 




















The photo above shows Union Electric's Meramec Station, with Unit No. 3 under con- 
struction. This 275,000 kw unit, supplied by a Foster Wheeler twin furnace, dual circu- 
lation reheat steam generator of 1,850,000 lb/hr capacity, is scheduled to go on the 
line this summer. The artist's sketch, in color, shows the location of 300,000 kw Unit 
No. 4, which,when completed in 1961, will bring total station capacity to 860,000 kw. 
The new unit will be served by the largest single-furnace steam generator ever built by 
Foster Wheeler — with a maximum continuous rating of 2,310,000 lb/hr, 2200 psig, 
1010F/1010F. 


NEW YORK ° LONDON 
ST. CATHARINES, ONT 
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Republic Controls Maintain Efficient Production 
of 9,000,000 Gallons of 330F Water Per Day 


... at Pan American Sulphur Company, Jéltipan, Veracruz, México 


At Pan American’s Jaitipan plant, six 100,000 
lbs/hr fuel oil fired boilers generate the steam 
required to heat the hot water needed to produce 
in excess of 1,000,000 tons annually of Frasch sul- 
phur. Each boiler, furnished with F.D. and I.D. 
fans and steam atomizing oil burners, is con- 
trolled by a Republic pneumatic combustion con- 
trol system. Feedwater to individual boilers is 
controlled by a Republic single-element system, 
consisting of drum-level transmitter, controller, 
manual-automatic station and valve. 















Republic’s performance on this job has been 
outstanding. The control system has functioned 
without difficulty, day in and day out, since in- 
stallation in 1954. This record stands, despite 
exposure to the damp, torrid climate of southern 
Mexico, where 100% relative humidity and 130F 
temperatures are common. Personnel recruited 
from the immediate area were trained on the job, 
and have operated the plant since its completion. 

















Republic’s experience with plants of all sizes, 
all pressure and temperature ratings, and all load 
characteristics is your best guarantee of getting 
all the premium performance built into your 
major equipment. A technically-trained, thor- 
oughly experienced Republic Engineer is ready 
to discuss your instrument and control problems. 
Republic sales offices are located in principal 
cities throughout the United States and Canada. 













Repvustic 


FLOW METERS CoO. 
Subsidiary of ROCKWELL MANUFACTURING COMPANY 


2240 DIVERSEY PARKWAY —- CHICAGO 47, ILLINOIS 
IN CANADA: REPUBLIC FLOW METERS CANADA, LTD. 


Toronto, Montreal, Vancouver 
Manufacturers of electronic and pneumatic instrument and control 
systems for utility, process and industrial applications. 















PAN AMERICAN SULPHUR CO. 
President: Mr. Harry C. Webb 
Design engineering & construction: 
Brown & Root, Inc. 

Instruments, combustion and feed- 
water controls: Republic Flow Meters 
Company, Chicago 

















Mr. Jaime Pavon B, Instrument Engineer, 
ot one of three Republic boiler control 
ponels. This boiler plant is the heart of 
Pan American Sulphur Company's 


Jaltipan operation, the industry's third 


largest Frasch sulphur producing facility 

















A Big Step Forward- 
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Newest UP unit for Southern California Edison will provide steam at a rate of 1,638,000 
lb per hour to a 210,000 kw turbine at a pressure of 2,400 psi and at a temperature of 
1,050/1,000 F. Completion of the unit, which will burn either natural gas or oil, is sched- 


uled for November, 1960. 
POWER ENGINEERING 








Why Southern California Edison 
Purchased 
B&W Universal Pressure Boiler 
for 2400 PSI Operation 


Once-Through Unit Reduces Capital and Operating Costs 
—Makes Use of Variable Pressure Possible 


A big forward step in holding the line on the cost of 
producing electricity was taken by Southern California 
Edison in purchasing two B&W Universal Pressure units 
for its station at Huntington Beach, California. 

Solid savings both in installed first cost and in operation 
stand behind this decision. Here are the facts: 


INSTALLED COST 

1. The overall cost of a Universal Pressure Boiler repre- 
sents a saving over a drum type boiler for identical 
conditions. 

. Because height and weight of the UP Boiler are much 
less than those of drum type boilers, there are worth- 
while savings in building and construction costs. 

. Superheat, hot reheat and cold reheat steam piping 
are reduced. 

. Foundation costs reduced because of 650 ton saving 
in weight of unit. 

5. Drum transporting and lifting costs eliminated. 
6. One level of stairs, walkways and elevator landing 
eliminated. 


OPERATION 
Many significant advantages from the UP’s unique op- 
erating features helped shape Southern California Edi- 
son’s decision. Here is what they found: 
1. Constant steam temperature at all loads without use 
of tempering equipment. 
. Rapid response to load change. 
. Quick start up and shut down. 
. Simplified control system during normal operation. 
. Minimized operating complications when turbine is 
tripped. 
. Complete flushing of preboiler and boiler system is 
accomplished during every start up and shut down. 
7. Reduced dependence on safety valves. 
8. Elimination of water level gauge glasses and indi- 
cators. 
9. Ease of acid cleaning. 


VARIABLE PRESSURE OPERATION 

The Universal Pressure Boiler can be operated with vari- 
able pressures and constant steam temperature over a 
wide load range. This not only means more efficient op- 
eration at partial loads, but also cuts auxiliary power 
requirements at lower loads. 


The Universal Pressure Boiler helps the utilities’ pressing 
need to hold the line on most of the important factors 
affecting cost of power generation. 
Behind its many benefits stands the concrete perform- 
ance of America’s first successful commercial application 
of the Universal Pressure principle at the Philo Plant 
of the Ohio Power Company on the American Electric 
Power System. This unit has had a full year of per- 
formance under diversified conditions. Performance, case 
of operation and freedom from major troubles have 
exceeded even the optimum original expectations. 
We would be glad to discuss with you the advantages 
that the Universal Pressure Boiler can bring to your 
plant. Write to The Babcock & Wilcox Company, Boiler 
Division, 161 East 42nd Street, New York 17, N. Y. 
6-893-CS 








Model of the first Universal Pressure Boiler, which is 
now operating, uses once-through principle by which 
water, under pressure, is forced in one end of the 
system and emerges at the other end as superheated 
steam. This principle eliminates need for a drum. 


BABCOCK : 
+wcox ~ 


DIVISION 
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Pistons... 
Oil... 

and How to 
Save Money 





The longer your pistons work before need of ring 
replacement-the less your cost of operation. 
Sinclair Rubilene’ Oils have the reputation for giving 
longer service to cylinders, rings and other vital parts. 
Refill with Rubilene now. Next time management asks 





how you've cut costs, tell them you've switched to 





Sinclair—and show them the results. 


SINCLAIR 
Rubilene Oils 
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Call your Sinclair Representative 

for further information or write for 
free literature to Sinclair Refining 
Company, Technical Service Division, 
600 Fifth Avenue, New York 20, N. Y. 
There's no obligation. 
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HELPFUL BULLETINS 


WATER TREATING 


101 Water Treatment Equipment 
— Bulletin 4433, 12 pp, is a basic “re- 
fresher course’’ on treatment of municipal, 
industrial and boiler-feed water. Lists wa- 
ter impurities and methods of treatment, 
illustrates typical treatment systems and 
describes aerators, precipita- 
tion equipment, filters and ion exchange 
equipment. Tells how each piece operates 
and gives its advantages, limitations, range 
The Permutit Co 


deaerators, 


of flow rates 


102 Chemical Treatments — This 
bulletin features products for use in boiler 
steam, cooling water and fuel con- 
Describes company ’s system of 


water, 
ditioning 
water conditioning, including use of chemi- 
cals for prevention of scale and corrosion, 
and periodic water analyses and reports 
Fuel oil treatment for eliminating sludge 
und condensate formations in fuel oil svs- 
tems is covered, as well as an instant scale 
remover. Chemical Testing Corp 


103 Upflow Clarifiers — Light-pp 
Bulletin 5S11 covers the subj ct ol upflow 
clarification, complete with descriptions, 
drawings and tables. Pictures of municipal, 
industrial and power plant installations are 
included. General Filter Co 


104 Scale 
gives 10 actual case 
Kw ik-Kleen, a scale remov ing water treat- 
ment. They cover use of this granular, non- 
toxic product in condensers, compressors, 
steam generators and cooling apparatus 
rhe North American Mogul Products Co 


Remover — This folder 
histories on use of 


PUMPS, COMPRESSORS 
105 Centrifugal Pumps — This 


“Data Required” guide is designed for 
specifying centrifugal 
pumps Tabulates data essential for suc- 
cessful solution of pump problems, defines 
some misunderstood terms, and includes 
description of pump and system charac- 
teristics. Ampco Metal, Inc 


corrosion-resistant 


106 Proportioning Pumps — light- 
pp Catalog 604 contains detailed informa- 
tion on precision proportioning pumps 
Covers design and construction details 
and includes specifications and selection 
data. Hills-McCanna Co 


107 Centrifugal Compressors — 
Detailed engineering data and performance 
characteristics, and a guide to writing spec- 
ifications, are sections of 64-pp Bulletin 150 
on centrifugal compressors. Discusses cen- 
trifugal compressor features and applica- 
tions. Includes horizontally 
and vertically split compressors; and a gen- 
eral section dealing with compressor funda- 
mentals, parts, drivers, engineering data 
and specifications. Clark Bros. Co. 


sections on 


INSTRUMENTS AND CONTROLS 


109 Temperature Controls — Nine 
temperature controls are described in Cata- 
log MC-156, including cartridge-style units 
for general industrial use, midget and mini- 
ature models for tight spot applications, 


lune, 1958 


surface mounting and high current capac- 
ity designs, units for fire protection, ther- 
mistor controllers, and a mechanical indi- 
cating controller. Temperature and current 
ratings given. Fenwal Inc 


110 For Remote Metering — light- 
pp Bulletin 230-P4 describes how Chronoflo 
telemeters let users observe and record op- 
eration of widely scattered meters at a 
central location from any distance. Con- 
tains photographic illustrations, schematic 
diagrams, performance charts and explana- 
tory text. Builders-Providence, Inc., Div 


B-I-F Industries, In 


111° Flow Meter — Six-pp Bulletin 
380-K4B describes the Prope loflo pro- 
peller-type totalizing flow meter, its opera- 
tion, installation, and functions. Included 
are illustrations, photographs, diagrams, 
data tables. Builders-Providence 


graphs 
B-I-F Industries, In 


Inec., Div 


112 tTwin-Throat Venturi — Tech- 
nical Data Bulletin 1021, 20 pp, contains 
descriptions, graphs and technical informa- 
tion on company’s twin-throat venturi, 
featuring higher differential pressure, lower 
head loss and shorter laying length. Ca- 
pacity tables, line velocity charts, and 
dimensional data included. Infileo In 


113 Meter Transmitter — Product 
Specification P22-4 applies manufacturer’s 
area meter pneumatic transmitter to flow 
measurement of water, gasoline, oil, tar, 
chemicals and distillates. Operating charac- 
teristics, installation requirements and 
table of flow ranges are included. Baile) 


Meter Co. 


114 Pressure Regulators — Bulletin 
401, 28 pp, tells how to select a pressure 
regulator for a particular apptication, A 10- 
pp pretactory eovers important 
considerations for correct applications o 
self-operating and pilot-type pressure reg- 
ulators. Included are graphic tables for 
rapid comparisons of basic regular charac- 
teristics without reference to detailed speci- 
Kieley 


section 


fications given elsewhere in booklet 
& Mueller, Inc 


115 Pressure Gages — Introducing 
a new line of high-reliability gages, 48-pp 
Catalog G-58, illustrates gages with ranges 
from 15 psi, or 30 in. of vacuum, to 20,000 
psi. Includes engineering data and selec- 
tion tables for applications in processing 
plant and power instrumentation, and is 
Ulustrated with photos, drawings and dia- 
grams. Kunkle Valve Co. 

116 Armored Rotameters — | ight- 
pp Bulletin 130 describes armored rota- 
meters designed for pressures up to 5000 
psi and for flow rate equivalents up to 3000 
gpm of water. Provides detailed construc- 
tional information, dimensions, and capaci- 
ties, as well as a guide to selection of trans- 
mitting and point-of-measurement exten- 
sions. Brooks Rotameter Co 


117 Infrared Analyzers — \ pplica- 
tion Data Sheet IR-4201 gives detailed in- 
formation on three areas of sulfur dioxide 
analysis; sulfur recovery from petroleum 
sour gas, controlling reaction velocity in 


the sulfuric acid plant, and monitoring 
stack gas in power plants for air pollution 
regulation. Illustrations show analyses 
points in schematics of the processes and 
special sampling systems for proper SO, 
monitoring. Instruments Div 
Beckman Instruments, Ine 


Pre CESS 


MECHANICAL 
POWER TRANSMISSION 


118 Magnetic Drive — Kight-pp Bul- 
letin W-T 2-57, on the Whitneyv-Tormag 
magnetic drive, details advantages and 
features of this unit including motor pro- 
tection afforded, low maintenance, sim- 
plicity of design, versatility. Provides 
operating curve, output torque ratings, 
selection chart, data on accessories. Some 
applications are shown and the Whitney- 
Tormag drive theory is explained. Whitney 
Chain Co. 


119 Dry Fluid Drive — Illustrated 
Bulletin A-665 describes the new fhp Flexi- 
dyne drive and coupling, announced as 
incorporating all advantages found in the 
larger sizes of this dry fluid drive. Includes 
tables listing motor and shaft sizes with 
which they may be starting 
horsepowet ratings tor speeds, 
Dodge Mfg Corp 


120 v-S Motor Pulley — Construc- 
tion and engineering details on a line of 
variable speed motor pulleys designed for 
applications from !9 through 15 hp, with 
up to 4-to-1 ratios of speed variation, are 
presented in 20-pp Bulletin V-582. Ad- 
vantages are fully detailed and selection 
data, ratings tables and dimensional dia- 
grams are included. Reeves Pulley Co., 
Div. Reliance Electric and Engineering Co 


121 Cast Iron Pulleys — Bulletin 
J-15, 16 pp, describes construction features 
and advantages of high-test cast iron pul- 
levs. Contains a listing of standard pulleys 
together with prices and 
Hewitt-Robins, Inc 


used, :Iso 
various 


and ACCeSSOTICS, 


ordering instructions 


122 Coupling Data — Twelve-pp Cat- 
alog C-210-A features a comprehensive line 
of couplings, including die cast and steel 
fixed bore and bushed, rigid, flexible and 
chain, as unbreakable malleabl 
jaw couplings in both fixed bore and bushed 
tvpe. Photos, dimensional diagrams and 
tabulated engineering data are included 
Browning Mfg. Co 


we 1] as 





Postage-free cards for ordering 
bulletins are on page 121. You 
may also use the cards to order 
literature mentioned in the ads. 








123° Gearset Mountings — Twenty- 
pp Bulletin 750-C describes standard 
mountings, including bearings, caps, car- 
riers, seals for double-enveloping worm 
gearsets. These are suitable for single- or 
double-extended shafts and for worm over, 
worm under, or gear shaft vertical installa- 
tions. Engineering drawings and tabulated 
specifications are provided, and parts lists 
identify all parts furnished with standard 
Cone-Drive Gears Div., Mich- 


igan Tool Co 


assemblies 


MATERIALS HANDLING 


124 Bucket Elevators — Bulletin 
5784, 36 pp, on Rex industrial bucket 
elevators, features simplified selection data , 





material weights and 
factors involved 
selection examples 
Discusses balanced design, in which com- 
matched for rated capacity 
both 


including table of 


recommended ele vators, 
in elev itor selection 


ponents are 


Centrifugal discharge elevators ol 

chain and belt types, continuous type and 
super pacity) bucket elevators covered 
Drive selection information provided 
(hain Belt Co 

125 Belt Conveyors — Comprehen 
sive data on belt conveyors for a va- 
riety of handling applications are pre- 


sented in 120-pp Catalog 909. Typical ap- 


plications are pictured and terminal selec- 
tion tables include d, as well as sections on 
terminal dimensions, conveyor selection 
ind sections on horse power types of drives 
speeds ind loading. Other sections present 
conveyor en pneeting Gate and cover idlers, 
pulleys, take ups, | elt trippers, plows and 
pillow biocks ‘he Jeffrey Mig Co 
VENTILATION 


AND AIR CONDITIONING 
127 Power Roof Ventilators — bul- 


letin 2301 is an 8-pp selection guide to 
company’s low-silhouette line of power rool 


ventilators. Dimensions, capacity tables 


ind details on accessories and protective 
coatings are among data included. Ilg 
electric Ventilating Co 

128 Tubular Centrifugal Fans — 


Sixteen-pp Bulletin TC-1-57 describes 
fans combining compactness with centrifu- 
gal performance, covering their application 
to air conditioning, ventilation and indus- 
trial Tells how these de- 
spite axial fans, are true 
and operation 


processes fans, 
resemblance to 
centrifugals in design 
Curves simplify selection for volumes of 
500 to 100,000 cim, static pressures to 12 
in. Specifications given for direct or V-belt 
drive installations. Dryer Electric Corp 

129 Roof Ventilators — Bulletin 


2700, 8 pp, presents detailed information 
on Type L-CRF Airfoil centrifugal power 


roof ventilators. Capacity ratings, noise- 
level classifications, motor-selection speci- 
fications, installation notes, and descrip- 


tions of a comple te range of accessories are 
included. Ig Electric Ventilating Co 


catalog contains details 
ducting 
this catalog 


Ducting Systems — This 12-pp 
and illustrations 
system compo- 
you can deter- 
mine required components, their exact cost, 
and the convenient lengths for in- 
stallation. Specific components and fittings 
(American 


thvlene 


With 


ot pol ye 
nents 


most 


ire arranged for easy reference 


Agile Corp 


L 31 Remote Condensers — ( ‘atalog 


OL1, 32 pp, contains capacities, dimen- 
sions, installation suggestions and engi- 
neering data on remote alr cooled con- 


Both blower-fan and _ propeller- 
fan models are presented and their general 
construction features discussed. Ordering 
instructions with examples and photos of 
installations are also included. Dunham- 
Bush, In 


densers 


COOLING TOWERS 
132 Cooling Towers— E ight-pp. Bul- 


letin EC-500 describes company’s complete 
line of propeller fan cooling towers for all 
water cooling applications. Gives rating 
data for proper selection under varying 
conditions as well as detailed dimensions, 
diagrams, and installation suggestions. 
Halstead & Mitchell 


133 Counter-Flow Towers — Design 
and construction details on counter flow 
cooling towers for industry are featured in 
15-pp Bulletin 4.9.080A. Typical cross sec- 
tions are included. Frame work, basins, 
fan deck and fan throat, filling, distribu- 
tion system, drift elimins stors, louvers, me- 
chanical features, casing, tower access, 
sizes, and research facilities are among the 
aspects covered. J. F. Pritchard & Co 


ELECTRICAL 


134 Synchronous Generators— En- 
gine-driven, low-speed synchronous gener- 
ators of up to 450 rpm, which are particu- 
larly suitable for municipal power plants 
and industries’ power needs, are described 
in &pp Bulletin GEA-5299B. It is illus- 
trated with examples of typical service 
performed. General Electric Co. 


135 Motor Guide — Matching motor 
characteristics and load requirements has 
been simplified in this 12-pp 1958 motor 
(pplication Guide. Information on typical 
driven equipment, character of loads, start- 
ing and running torques matched to motor 
designs, motor types and description, start- 
ing currents, speed ranges and hp ranges 
included. Century Electric Co 


136 Jet Pump Motors — Bulletin 
GEA-5902C, 6-pp discusses fhp pump mo- 
tors for jet pump installations. They are 
designed for vertical or horizontal use and 
are lighter than previous designs. Included 
in bulletin are cutaway views of ventilating 
system insulation, windings, views of in- 
ternal parts, construction of pump motor, 
NEMA mounting, shaft dimensions, rat- 
ings and motor sizes. General Electric Co 


137 Secondary Unit Substations — 
\ comprehensive dese ription of secondary 
unit substations from simple radial systems 
to secondary selective systems is contained 
in 20-pp Catalog 18B 6285C. Contains tab- 
ulated data on incoming line, transformer, 
and distribution feeder sections of a sec- 
ondary unit substation, and includes a 
table of space requirements, application 
tables for low-voltage metal-enclosed air 
circuit breaker switchgear, calculations in- 
volved in selection, and specifications 
Allis-Chalmers Mfg. Co 


138 Outdoor Switchgear — Princi- 
pal features of Shelterfor-M outdoor metal- 
clad switchgear are described in 8-pp Bulle- 
tin B-7286. Containing many illustra- 
tions, the bulletin fully details design and 
construction advantages. Westinghouse 
Electric Corp 


139 Current Limiting Breaker — 
Information on the use of the current- 
limiting Cordon circuit breaker for short- 
circuit — ction on low-voltage systems 
is given in 20-pp Bulletin 5043-A. Gives 
examples of the wide variety of applica- 
tions possible, and includes operational 
characteristic curves, charts of maximum 
peak let-through current and energy, cal- 
culation of fault currents on low-voltage 
a-c systems, I-T-E Circuit Breaker Co. 


140 Molded-Case Breaker — Fun- 
damentals of selective short-circuit pro- 
tection for motor circuits are cao in 
8-pp Bulletin 5040A. Reviews features and 
applications of company’s molded-case 
circuit breaker — an instantaneous ms 

netic trip device especially suited for short- 
circuit protection of motor circuits and 
recommended for use in series with, and 
directly ahead of, the properly selected 
motor-running overcurrent trip device. 


I-T-E 


Circuit Breaker Co. 












. . Outstanding Among 
This Month's Catalogs 


141 Transformer Guides — Bul- 
letin GED-3424, 8 pp, provides seven 
guides for selecting and installing dry- 
type transformers, tor proximity 
locations in applications where quiet in- 
stallations are necessary Contains 
charts on average ambient sound level 
of typical locations and suggested vi- 
bration isolation mountings for avail- 
able ratings. General Electric Co 


close 


142 Battery Service Tips — Lat- 
est information on industrial batteries 
on cycle service, including industrial 
truck units, is provided im the 10-pp 
new edition of this company’s industrial 
battery service manual. Includes pho- 
tos, charts, tables, repair methods 
maintenance and salient points of oper- 
ation, instructions covering repairs 
with regular or special tools. Also cov- 
ered are simplified testing methods (in- 
cluding safety practices and acid-han- 
dling precautions), and instruction on 
correct charging methods. C & D Bat 
teries, Ine. 

143 For Electrical Protection 
Based on the 1956 National Electrical 
Code, this practical 24-pp booklet. 
Form SPD-56, tells how to select cor- 
rect protective devices for electrical cir- 
cuits, motors, and apparatus. Contains 
volt loss tables, motor tables showing 
proper size fuse to use, gives wiring dia- 


grams, shows size of switch or fuse- 
holders required. Bussmann Mfg. Div 
McGraw-Edison Co 

144 D-C Solenoids — This 24-pp 


bulletin describes basic fundamentals of 
solenoid operation, and lists factors to 
consider in selecting a for a 
particular job. Included are graphs and 
technical data for determining the sole- 
noid best suited for given requirements 
of work load, size weight, available 
power and environmental conditions 
Cannon Electric Co 


solenoid 








145 Low Voltage Equipment — Low 
voltage distribution equipment and com- 
ponents are the subject of 144-pp 1958 
General Catalog GEC-1032B. Provides 
condensed information on safety switches 
disconnect. switches, open-knife switches, 
circuit breakers, service entrance equip- 
ment, lighting and distribution panelboards, 
wireway, switchboards, motor control cen- 
ters, sectional-type distribution center unit 
substations, and busway. Available to 
qualified power engineers; please state your 
job title when requesting this. General 
Electric Co, 


146 Plug-In Busway — Plug-in Flex- 
A-Power busway with aluminum conduc- 
tors is the subject of 24-pp Catalog GEA- 
6173. Features, applications, ratings, con- 
struction information, description, dimen- 
sions, weights, installation instructions 
and guide-form specifications are among 
the material provided in the book. General 
Electric Co. 


147 Electrical Equipment — Cat- 
alog 58 contains 162 pp of information on 
switches and devices, including industrial 
safety switches, general duty safety 
switches, service equipment both fusible 
and circuit breakers, raintight switches, 


> wiring troughs and fittings. 
ata on constructions, 


materials, dimen- 
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Four 50,000-lb. capacity Keeler D-K Package Units 
to supply major auto producer’s steam requirements 


The four large package steam generators above are 
shown just outside the recently completed KEELER 
package unit assembly plant, ready for shipment to a 
major automobile manufacturer 


Oil-fired, each of these KEELER D-K steam generators 
have a capacity of 50,000-lbs. of steam per hour at a 
maximum design pressure of 200 psi. They were selected 
for their ability to efficiently supply a more flexible 
steam load in the purchaser's heat and process require- 
ments. The complete package includes all burning 
equipment, controls, safety devices and accessories 
ready for quick hook-up and operation. 


KEELER water tube steam generators of various types 
and sizes are serving this user in several plants through- 
out the country. Satisfaction with previous installations 
and the KEELER reputation as a builder of better boilers 
since 1864 led to this repeat order. 


Type D-K KEELER package steam generators are 


“Front end” closeup view shows side gas outlet; burners 
mounted on wind box; and soot blowers piped to the main 
control valve on the D-K's steam drum. 


compact package power plants, made in oil or gas fired 
units with capacities up to 60,000-lbs. of steam per 
hour. Standard design pressures range from 200 to 500 
psi. They incorporate the popular D-type tube arrange 
ment in a completely steel encased package, with water 
cooled and insulated furnace sides, roof and floor as well 


as front and rear walls 


Write for illustrated bulletin containing full specifi- 


cations on these compact Package Power Plants. 
S.» &8BECGEE COMPANY 
100-200 West St. Williamsport, Penna. 


ESTABLISHED 1864 





The Seal of Quality 
in Water Tube 
Steam 
Generctors 


Interior view of new Keeler assembly shop shows D-K units 
in various stages of completion. D-type tube arrangement 
can be seen in the foreground unit. 


For more data circle 516 on Post Card 


June, 1958 

























Are your 
Tube Cleaners 
ready for 






If you haven’t checked your tube cleaner equip- 
ment lately, now is the time to make sure it is 
ready for service when you need it. 






Order needed repairs, heads, cutters, brushes, 
universal joints or hose now, while our stock 
enables us to make off-shelf delivery. Why wait? 
Do it now and avoid possible costly delays. 
Write, wire or 


Phone HUmboldt 3-0570 


ROTOJET. 


TUBE CLEANERS 


ELLIOTT COMPANY — ROTO PLANT 










Tube Cleaner Specialists Since 1910 






147 Sussex Avenue, Newark, N. J. 
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sions, knockouts and weights are furnished. 
The Wadsworth Electric Mfg. Co., Ine. 


148 Distribution Equipment — 
Complete product and ordering informa- 
tion on safety switches, fusible service, cir- 
cuit breakers, load centers, and meter 
mounting equipment is contained in 72-pp 
Catalog 58. Specific product information, 
technical data, pictures, knockout and 
dimensional data are included. Murray 
Mig. Corp. 


149 Wire, Cable Products — De- 
tailed information on design and fabrica- 
tion of insulated wire and cable products is 
presented in this 12-pp bulletin. Typical 
wiring problems are described and a table 
of characteristics is included, as well as 
drawings of various types of construction, 
Boston Insulated Wire & Cable Co 


150 Carbon Brushes — ( ‘atalog 21B, 
24 pp, provides data on brushes for rotating 
electrical equipment — industrial, mill and 
mine. Specifications cover equipment type, 
volts, manufacturer’s brush number, com- 
pany’s brush number and brush size. An 
“AISE standard brushes” chart is in- 
cluded. Sketches are provided, showing 
how to determine Souk bevel angle, and 
nomenclature of terminal types and shunt 
locations. The Ohio Carbon Co. 


151 Electrical Insulation — Book- 
let B-7249, 12-pp, discusses Thermalastic, 
an insulation system for motors, genera- 
tors, condensers and frequency changers 
Includes chapters on how Thermalastic 
insulation was developed, how it is fabri- 
cated, its advantages and waterproof qual- 
ities. Westinghouse Electric Corp 


LIGHTING, COMMUNICATION 


153 Incandescent Lighting — The 
24-pp “Incandescent Lighting Guide Book”’ 
features sections on the general advantages 
of incandescent lighting, the history of in- 
candescent lamp developments, and in- 
cludes chapters on basic types, bulb shapes, 
sizes, glass types and finishes, types of 
bases, and performance characteristics 
Sylvania Electric Products Inc 


154 TV at Work — This &pp bro- 
chure, ‘‘How Many Jobs,”’ covers an ex- 
tensive line of industrial television equip- 
ment. Shows cameras, control units, moni- 
tors, accessories, and projection systems 
Varied applications, including installations 
with unusual engineering requirements, 
treated. General Precision Laboratory 


VALVES, PIPING, FITTINGS 
155 Speed Control Valves — Bulle- 


tin 275 describes speed control valve 8 used 
to control piston speeds of hydraulic cylin- 
ders and other hydraulically powered de- 
vices. Installation and dimensional data 
are given, and cutaway views of the valves 
are included. Hanna Engineering Works. 


156 insulated Piping Systems — 
Construction features for prefabricated, in- 
sulated piping systems for steam, hot wa- 
ter, oil or refrigeration distribution lines 
are described in 20-pp Catalog 57-1. Pho- 
tos, cutaway views illustrating features, 
specifications and dimensional data, and 
sizing charts are included. Rie-wiL, Inc. 


157 Quick-Coupling Method — 
Installation and operating features of com- 
pany’s method of quick-coupling light- 
weight pipe or tubing are detailed in this 
6-pp bulletin. Explains how use of light- 
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Look Twice 


At the Milton Roy 
Motor-Driven Controlled 
Volume Pump 


Patented Step-Valve liquid ends provide precise 
metering of chemicals . . . corrosive, viscous, or 
slurry solutions are handled with an accuracy of 
plus or minus one percent. Air binding can’t occur 
because there are no pockets to collect gases. 


This flexible unit is adaptable to manual or auto- 
matic control of capacity . . . has capacities from 
3 milliliters to 2700 gallons per hour against 
pressures to 25,000 psi. 


Take a second look at the Milton Roy approach 
to your metering and controlled volume pumping 
jobs, especially for boiler water and other water 
treatment applications. See how this quality equip- 
ment assures you the accuracy and dependability 
you must have. For complete information, write 
Milton Roy Company, 1300 East Mermaid Lane, 
Philadelphia 18, Pennsylvania. Engineering repre- 
sentatives throughout the world. 


Controlled Volume Pumps + Quantichem Analyzers 
Chemical Feed Systems * Anders Air and Gas Dryers 
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Delivered “READY-T0-OPERATE” From Coast To Coast 


Bigelow’s latest “one-piece” answer 
to a wide range of steam problems 
has already proven successful in in- 
stallations from Maine to Cali- 
fornia. This water-tube “packaged” 
boiler includes burner, forced- 
draft fan, feed water regulator, soot 
blower, valves, refractory, insula- 
tion, controls and accessory equip- 
ment. It is shipped seiginin-aunie 
to operate as soon as service con- 
nections are made. 


Advantages 
Cuts Installation Costs and Time... 


BIGELOW REPRES 
Orangeburg, S. ¢ 
C. * San Cc 


ons © Petersb 


Requires Small Space... Portable... 
Simple To Operate... Fast Steaming 
With Safety, Efficiency and Economy 
...Low Maintenance... Handles 
Quick Load Changes Easily and Effi- 
ciently... Wide 
Range Of Service... 
Burns Oil or Gas. 


Available in stand- 
ard sizes fer capaci- 
ties ranging from 
8,000 to 45,000 lbs. of 
steam per br. Write 
tar this new, complete 
illustrated catalog. 


Founded 1833 
ENTATIVES: Boston * New York 
* Philadelphia © Syracuse * Detroit * Wash 
sco * Atlanta * Los Angeles * Milwaukee 
urg, Va 

Salisbury, Md. * Greensboro, * 


® Seattle * Indianapolis * Kansas City 
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weight pipe with roll-grooved ends effects 
substantial savings, and illustrates typical! 
applications. Victaulic Co. of America 


CHAINS, WIRE ROPE 
1 58 Wire Rope — Storage and lubri- 


cation of wire rope is covered in Service 
Bulletin 103. Procedure to follow when new 
or used wire rope is to be stored are de- 


scribed, as are the steps to take when 
rope 18 put back into service Need for 
proper lubrication is also discussed, and 
methods of application. Leschen Wir 


Rope Div., H. K. Porter Co., Inc 

1 59 Manganese Steel Chain — Six 
teen-pp Bulletin 1-58, on manganese stee! 
chain, illustrates which become 
work hardened with use, including those 
for heavy duty industrial applications 
Lightweight rivetless and detachable 
chains are also included, along Ww ith sprock- 
ets and traction wheels Specification ol 
proper chain design is simplified by charts 
listing dimensions and including data on 
ultimate strength, working loads. Taylor 
Wharton Co., Civ., Harseo ¢ ‘orp 


types 


OTHER EQUIPMENT 


160 <Aerostatic Dust Collector 
Six-pp Bulletin MSP-124A describes an 
aerostatic dust collector for use in air pol- 
lution control, and product recovery. Prin- 
ciple of selective particle acceleration is 
illustrated by a sequence ol drawings show- 
ing relative speeds and flow patterns for 
various size dust particles. Hagan Chemi- 
cals & Controls, In 


161 Tube Expanders, Cutters 
Catalog 81 contains 32 pp of detailed in 
formation on tube expanders, tube cutters 
and operating accessories for a variety ol 
tube rolling, tube cutting and mainte 
nance operations. Photos and 
tions showing design and construction fea- 
tures are included, as well as engineering 


The Gustav Wiedeke Co 


CTOSS Sh 


data 


162 For Automatic Heat, Power 
Bulletin 1600C, 36 pp, describes equipment 
for automatic heating and automatic power 
including watertight fill boxes, angle check 
valves, foot valves, vent protectors, safety 
check valves, fuel oil filters, heavy oil 
valves, fusible links, anti-sylphon valves 
oil strainers, tank gages, fuel oil heaters 
Dimensional data and diagrams are in 
cluded. Preferred Utilities Mfg Corp 


163 Industrial Hose — 
made available are eight catalog sections 
on hose, covering most industrial types of 
rubber with detailed illustrations 
data on construction, service, sizes, pres- 
sures, weights, and fittings. Catalog M610 
describes air hose; M620, water hose; M- 
630, steam hose; M640, water suction hose; 
M650, petroleum hose; M660, industrial 
fire hose; M670, spray and welding hose, 
and M680, special service hose. Also avail- 
able is Catalog M690 on hose fittings. 
Manhattan Rubber Div., Raybestos- 
Manhattan, Ine 


164 Pipe Insulation — Facts on 
company’s one-piece molded pipe insula 
tion of fine glass fibers are presented in 
&-pp Bulletin SO-357. In addition to de 
scribing advantages of the snap-on insula 
tion, bulletin contains material and appli- 
cation specifications and tables giving heat 
loss, efficiency data and sizing information. 
Gustin-Bacon Mfg. Co. 


fecently 


hose 
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Now you can buya 
Bailey-built HEAT PROVER Analyzer 


CONTINUOUS READINGS OF OXYGEN AND COMBUSTIBLES 


The famous Cities Service HEAT PROVER Analyzer, formerly available only on 
loan, is now manufactured by Bailey Meter Company, and you can buy one out- 
right. With this handy portable instrument, you can easily monitor the per cent of 
oxygen and combustibles in gases. 


lhe continuous readings from a Bailey HEAT PROVER Analyzer enable furnace, 
kiln. and engine operators to correct combustion variables before costly losses are 
incurred. Although it weighs a seant 25 pounds, the HEAT PROVER Analyzer is 
the key to maximum combustion efficiency. With it, the operator can determine 
the proper proportion of fuel to air at any time. 


lhe two meters on the analyzer show per cent by volume of oxygen and combus- 
tibles on either a 20° range span or a more sensitive 4% range. Temperature of 
flue gases in degrees Fahrenheit is also shown. 


Compared with involved, time-consuming Orsat measurements of flue gases. this 
new portable analyzer offers these advantages: 


|. Simultaneous direct readings of oxygen and combustibles. 

2. Negligible time lag between combustion change and reading change. 
3. Continuous sampling, analysis, and readings. 

}. Convenient measurement of temperature. 


Ask vour Bailey engineer how you can use this instrument to increase combustion 
eflicieney. Or, write today for more information on how this new Bailey HEAT 
PROVER Analyzer can pay for itself practically at once. G-39-1 


Flue gas analysis with a Bailey HEAT PROVER 
Analyzer at a furnace stack. Per cent oxygen 
end combustibles is shown continuously. 


SL 


As ; 


instruments and controls for power and process 


BAILEY METER COMPANY 


1040 IVANHOE ROAD * CLEVELAND 10, OHIO 


In Canada—Bailey Meter Company Limited, Montreal 


For more data circle 520 on Post Card 









9 bright new lights 
in the industrial world 











Stone & Webster Engineering Corporation brings a world of 
experience to new projects and problems... all around 
our growing industrial globe. 


Steam and hydroelectric facilities, chemical plants, refineries, 
factories, breweries, hospitals, laboratories, pulp and paper mills 
... Stone & Webster takes pride in such continuing 
contributions to the world’s industrial development. 


Stone & Webster engineers can be found on many jobs... designing 
and constructing plants... developing special processes and 
equipment... helping business with appraisals, reports and consulting 
advice on a full range of financial and technical problems. 


The successful application of Stone & Webster’s varied 

engineering skills has reduced costs... construction and operating... 
for many clients in many fields... a big reason why 80‘, of 

our present work is for companies we have served before. 


No matter what the magnitude or complexity of a project, 

Stone & Webster’s integrated organization can produce the trained 
personnel to complete it... thoroughly, successfully, on schedule... 
anywhere in the world. 

For further information write or call Stone & Webster Engineering Corporation 
at 90 Broad Street, New York City, or contact our nearest office. 





STONE & WEBSTER 


ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 





New York Boston Chicago Pittsburgh Houston San Francisco Los Angeles Seattle Toronto 
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TURB! 





INE BLADES 
CAN’T FOUL! 





The Terry solid-wheel turbine is of 
the impulse, helical flow type. The 
steam issues from an expanding 
nozzle at high velocity and enters 
the wheel bucket where its direc- 
tion is reversed 180°. As this single 
reversal uses but a portion of the 
available energy, the steam is re- 
turned to the wheel several times 
until practically all of the energy 
has been utilized. This principle 
makes possible the efficient use 
of steam in a single-piece, almost 
indestructible wheel. 


Terry solid-wheel design 
permits large clearances 


In the Terry solid-wheel turbine, the steam enters the 
buckets in a direction at right angles to the shaft, as 
shown above. This design eliminates the need for close 
clearances and provides positive blade protection. 

The blades cannot foul. There is a one inch clear- 
ance on either side of the wheel. In addition, pro- 
jecting rims on each side of the buckets prevent 
damage to the blades even though external thrust 
should move the wheel. 

This is only one of the many advantages of Terry 
solid-wheel turbines. Write for complete details. Ask 
for a copy of bulletin S-116. 


THE TERRY STEAM TURBINE CO, 
TERRY SQUARE, HARTFORD 1, CONN, 
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Here’s what you can do about the high cost of fuel. 


Get the 











heat from 


PACKAGE 


PREHEATER 


You can get standard operating 
temperatures from the cheaper 
fuels if combustion temperature 
is high enough. Peat, bagasse or 
even wood can be used success- 
fully. The Ljungstrom Air Pre- 
heater can increase combustion 
temperature by as much as 300 
by recovering heat from the ex- 
haust gas. This reclaimed heat 
would otherwise go up the stack. 
All it costs is the price of the pre- 
heater—and the Ljungstrom can 
save enough on fuel to pay for 


itself in approximately two years. 

You can be sure of maxi- 
mum heat recovery because the 
Liungstrom’s exclusive rotary 
heat transfer element picks up 
the heat from the exhaust and 
puts it back into the combustion 
air without passing it through 
partitions or tube walls. Package 
design gives you all the advan- 


fuel with a 


tages and economies of the 
Liungstrom in a compact, pre- 
assembled unit. The Package 
Ljungstrom is available in ver- 
tical or horizontal models that 
are readily adaptable to any 
plant arrangement. 

For further information, write 
today for the free 14-page Pack- 
age Ljungstrom manual. 


THE AIR PREHEATER 
CORPORATION 


60 East 42nd Street, New York 17,N. Y. 
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NUCLEAR DIVISION, Windsor, Conn. 
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On these pages are shown Combustion’s facil- 


a. 


= es 


ities for the design, development, manufacture 


(ABOVE)—Partial view of Fuel Element Manufactur m 
ing Plant at V\ This plant includes an 80-foot and test of complete nuclear reactor systems, 


i= oo So including both light and heavy components. 
PSO Cae DR fas ... These facilities, fully staffed by scientists 
i a brace irae chee tba and technicians, enable the Company to de- 

sign and manufacture full-scale nuclear power 


installations for any requirements—civilian 


COMBUSTION 


Combustion Engineering Building 


ALL TYPES OF STEAM GENERATING, FUEL BURNING AND RELATED EQUIPMENT; NUCLEAR REACTORS; 
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THE ATOMIC AGE 


or military. ... Combustion is also equipped 
and qualified to serve the nuclear field in the 
development of Materials, Mechanisms and 
Processes, and to provide such special services 
as Safety Consulting, Radiation Surveys, and 


Chemical and Biological Analyses. Informa- 


tion on these special services is available and 
will be sent on request. 


ENGINEERING 


200 Madison Avenue, New York 16, N. Y. 


PAPER MILL EQUIPMENT; PULVERIZERS; FLASH DRYING SYSTEMS; PRESSURE VESSELS; SOIL PIPE 
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This 520-foot building contains the specially 
designed equipment required for the manufacture 
Extremely close toler- 
al cleanliness are 


of heavy nuclear components 


ances, fine finishes and 
requisites in the producti 
The reactor vesse! for the Ship 
Duquesne Light Company—the c 
scale nuclear power plant—was cons 


building 


surgi 
n f these massive vessels 
port Station of 
try’s first full- 

ucted in this 


(ABOVE)—Reactor vessel being machined on large 
horizontal boring mill at Chattanooga. Other specially 
designed equipment for h mponent fabrica 
tion includes cladders, s 


welders, and optical alignmer 


and pressure 


(BELOW)—15-million volt Betatron X-raying reactor 
vessel welds. Other Chattano 


ultrasonic 


ga testing facilities 
1clude equipment for and metallographic 


examination 





call KE for plant expansion or new facilities 








INGENUITY 


has made KE a major builder of dependable power facilities 


Since installation, no unscheduled outages have 
occurred in power plants built by Kaiser Engineers. On 
the contrary, in numerous cases KE-built plants have fed 
power into neighboring systems temporarily “down.” 


Preventing outages, building in reliability that insures : 
against service interruption—these are benefits of 
engineering and construction ingenuity as surely as are 
low initial cost, fast completion, and low operating cost. 





Experienced KE engineers can take your power plant 


100,000 kw steam power plant now under idea from conversation through completion; conduct 
construction at Josephtown, Penn., for St. every phase from economic analysis through operator 
Joseph Lead Company, a large American Mt 

lead and zinc producer. The new turbo- training. Whether your future power needs are 
generator plant is being designed and built — 7 thermal or nuclear, call KE. 


by KE’'s thermal power plant specialists. Fd 
/ 


KAISER z= 
_ENGINEERS engineers—contractors 


Contracting since 1914 


Division of Henry J. Kaiser ‘oa * Oakland 12, California * New York, Pittsburgh, Washington, D.C., 
— Buenos Aires, Calcutta, Dusseldorf, Montreal, Rio de Janeiro, Sydney, Tokyo 
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A section of POWER ENGINEERING covering current and forthcoming 
developments in the field of Nuclear Power throughout the world 


ANDREW W. KRAMER 


Editor 





ORDER IN THE NUCLEI 


Order in The Mucie! fe NOT VERY MANY years ago, some 30 years perhaps, when atomic 
Hy Ds As a Fuel For Fusion Power science was relatively new, the nucleus of the atom was thought to con- 
By Yasha Yavitch sist of only two types of particles— protons and electrons. Around 1932, 
Anybody who has ever wondered abo however, Chadwick, in England, discovered the neutron, and so we had 
page th ages malate frm tpt ta three fundamental particles. With the development of the cyclotron and 
erst since they both are concerned with an effort other high-energy electric accelerating apparatus and new nuclear 
to organize the many new particles which physicists bombardment techniques, still other particles were discovered Among 
have discovered in the nuclei of atoms the first was the positron, the positively charged counterpart of the elec- 
Nucleer Power Calculations... ... ess tron. In 1935 the Japanese physicist Yukawa postulated the existence 

A short discussion of the application of the Einstein ¢ : : : 

mass-energy equivalence law in the calculation of of the meson, and its existence was first discovered in cosmic ray studies. 

nuclear power, calling attention to some of the pit- Later several different kinds of mesons were discovered in bombardment 

falls that engineers sometimes don't clearly see processes. We found pi-mesons and mu-mesons, and later still other 
Sear SNE NEE SS CORES SND RAE ++ types of mesons were found to emerge from the nuclei of atoms in high 

An article based on a paper by Louis Roddis, Jr., . 

presented at the Atomic Energy Management Con- energy bombardment experiments. In recent years a veritable host of 

ference, showing that nuclear power costs are not these strange particles were found—all of them having only a fleeting, 

what they are cracked up to be. Many of them transient existence, something on the order of a hundred millionth of a 

ty chs gr ome Se ep- second. To say the least, this state of affairs has been confusing. At 
dew Dadiner Ulesetese present some 28 accelerator-produced particles nave been found, giving 

rise to a seemingly impossibly complex nucleus, and many scientists have 
wondered whether such a state of disorder really exists, or whether 
these transitory pariicles are not merely manifestations of energy 
changes between only one or two basic particles. 

Dr. John Grebe of Dow Chemical has recently come forth with such a 
theory—that all of these new particles are multiples or combinations of 
only two: pairs of the negatively charged electron and the positively 
charged electron (positron). The reason lies in his discovery of two key 
particle ratios: that between the mass of mu and pi mesons, and that 
between the mass of the proton and sigma hyperon. Each proves to 
equal 7 divided by four and this produces a new constant (1.12888) 
based on the inverse of the square root of 7 divided by four, which 
Grebe calls ‘'g”. This idea opens the door, so to speak, and produces a 
periodic table of particles in the nucleus similar to the familiar periodic 
table of the elements which chemists have used for many years. With 
this concept Grebe obtains a set of symmetrical relations which indicate 
the presence of a number of proportional dimensions for solids in the 
ratio of 2, 3, and 4. Adding a time-related dimension—velocity in the 
form of relativistic mass—ihe results match the known values for the 
particle masses. 

This new discovery at least is reassuring because it is more consistent 
with the universal state of order and simplicity which we find throughout 
nature. It is of particular interest here because of Mr. Yaviich’s Nuclear 
Table of the Elements presented in the first article of this issue of 
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H.D, As Fuel 
In Fusion Power 


te ARTICLE, *“ How Soon Will 
We Get Fusion Power’” by 
Andrew W. Kramer in the February 
1957 issue of POWER ENGINEERING 
led me to a great deal of serious think- 
ing. From this article we learn that 
water contains deuterium, D. The 
physicist designates deuterium as ,H 
and calls it heavy hydrogen. The 
article further discloses that deu- 
terium can be fused with deuterium 
to form a new element with liberation 
of energy, since the reaction is exo- 
thermic. In the sun deuterium is 
fused with deuterium to form helium. 

Now, this leads to the question: Is 
deuterium found in water only? Can 
we also expect to find deuterium in 
aluminum, in lead, or in other ele- 
ments? This question intrigued me 
and it occupied my mind day and 
night. I went to libraries. I studied, 
I talked to scientists, and read all the 
books I could find on nuclear physics. 
I had come to the conclusion that 
deuterium is found in other elements, 
in fact, that it is the building block 
of all elements. Yet none of the books 
explained this fact. 

In his search into the secrets of 
nature, the chemist found that there 
are 92 elements, and that these ele- 
ments could be arranged in the order 
of their increasing atomic weights in 


By YASHA YAVITCH 


certain groupings, which have come 
to be known as the Periodic Table. In 
this table, hydrogen occupies the 
lowest place, since it is the lightest of 
all elements, and uranium, being the 
heaviest, occupies the highest place. 
Of course, in recent years other ele- 
ments, heavier than uranium have 
been made by man, and so the peri- 
odic table now has over a hundred 
elements. 

To the chemist, any element is a 
microscopic unit not divisible, but 
capable of combining with other ele- 
ments. Thus carbon fuses with oxy- 
gen to form carbon dioxide (CO.). 
This is atomic fusion. 

The physicist, on the other hand, 
found that an element, that is, an 
atom of an element, is a macroscopic 
unit a system made up of protons, 
neutrons, and electrons. The physi- 
cist’s designation of an atom is thus, 
zX*. In this symbol X stands for any 
element, say gold, or hydrogen. Z 
stands for the atomic number which 


is the number of protons in the 
nucleus. In a neutral atom, Z also 


represents the number of electrons 
surrounding the nucleus, since in a 
neutral atom the combined negative 
charges of all the electrons exactly 
equal the positive charges of the pro- 
tons in the nucleus. The A stands for 





Very few physicists and probably no chemist would immediately recognize the 
symbol H.Dg in the title of this article as the symbol for water, the familiar H.O. 
Yet that is exactly what it stands for according to the Nuclear Periodic Table 
described by the author. This concept of the Periodic Table of Elements may never 
replace the Table used by the chemist ever since Dmitri Mendeléeff first devised 
it in the eighties, but from a nuclear standpoint it is intriguing to say the least. 
Mr. Yavitch who has contributed to Power Engineering in years past, tells us he is 
not a physicist. He has not worked in a laboratory. But, as he wrote me, he read 
“How Soon Will We get Fusion Power?” which appeared in the February 1957 
issue of Power Engineering, and that stimulated his thinking about such things as 
deuterium, tritium, hydrogen, and water. In talking before a graduate seminar 
he chose the topic “Fusion and the Mechanical Engineer”. He thought about it— 
"it occupied my mind day and night,” he wrote. He went to libraries, he studied, 
lots of talk and repetition. How could he explain fusion to the students? He won- 
dered, why was deuterium found only in water? Why did nature single out water 
to contain D? And so, one day he sat down to find out how nature fused the basic 
building blocks into apartments or nuclei. The result was this new table—a Nuclear 
Periodic Table. Whether or not the protons and neutrons are actually combined 
in the nuclei in this fashion is of less importance than the fact that this method of 
listing the elements seems to have distinct advantages as far as the physicist is 


concerned. 


A. W. Kramer 











the atomic weight of the element. 

The nucleus also contains neutrons 

uncharged particles having ap- 
proximately the same mass as the 
protons. Gold, for example, is repre- 
sented as ;»,AU'*’. The nucleus of the 
atom of gold contains 79 protons; 
the remainder (197 79 118) are 
neutrons. 

Now, how are these neutrons and 
protons distributed? We know that 
for every proton, there must be an 
electron. Also, we know that a proton 
and an electron make up a hydrogen 
atom. Shall we say then that gold 
consists of 79 hydrogen atoms and 
the remainder neutrons? We could, 
but it would not be quite accurate. 


The Structure of Matter 

Let us, axiomatically, accept the 
existence of the proton. It is a posi- 
tively charged unit of matter with 
mass 1. Diagrammatically it can be 
represented as a shaded circle as 
shown at (a). Again, let us axiomati- 
cally accept the existence of the elec- 
tron —- a negatively charged particle 
but much lighter than the proton. 
The mass of the electron is only 
1/1836 that of the proton. 

The electron and the proton ex- 
hibit mutual attraction since they 
have opposite electrical charges. The 
electron, by virtue of its velocity, re- 
volves around the proton very much 
as the moon revolves around the 
earth. It cannot go away as it is being 
attracted to the proton, but it does 
not fall into the proton. Thus, the 
proton and the electron constitute 
the first chemical atom. As shown in 
(b), it is hydrogen. 

It may and does happen that the 
electron falls out of its orbit into the 
proton. This is known as beta 8 
decay. The positive charge of the 
proton is thus neutralized. In this 
way the proton is changed into a 
neutron by the absorption of an elec- 
tron. The process is represented as 
follows: 

p' + -.e° = ,n! 

In this process the hydrogen atom 
became a neutron. By a similar proc- 
ess, but this time by the emission of 
an electron, a neutron may become a 
hydrogen nucleus. The two reactions 
are as follows: 

H + s- =n 

n-—-,s- =H 
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THE NUCLEAR PERIODIC TABLE 
(Copyright, Yasha Yavitch, 1957) 





Atomic Atomic Nuclear Chem. Atomic Atomic Nuclear Chem. 
Element No. Weight Symbol Symbol Element No. Weight Symbol Symbol 


H Hydrogen 1.008 H H 
Deuterium 2.017 
Tritium 3.026 


Hydrogen 1.008 H 
Deuterium 2.017 D 
Tritium 3.026 T 


Helium D Rhodium 103 


Lithium D i Palladium 107 


Lithium Argentum 109 


Beryllium Cadmium 112 


Boron 10 Indium 115 


Carbon 12 f Tin 118 


Nitrogen 14 D; Antimony 122 


Oxygen 16 " Tellurium 127 


Fluorine 19 sf lodine 127 


oD DON OB WH & WwW Ww DW 


20 Xenon 131 


Neon 


Sodium 23 Cesium 133 


24 Barium 137 


N 


Magnesium 
26 Hafnium 179 


w 


Aluminum 


28 ‘ Tantalum 18] 


os 


Silicon 
Phosphor 


Sulphur 


Chlorine 


31 ‘ Tungsten 184 


wn 


32 r Rhenium 186 


oa 


35 Osmium 190 


N 


40 ity Iridium 193 


@ 


Argon 
39 s Platinum 195 
40 Gold 197 
45 5 Mercury 200 
48 . Thallium 204 
51 8 
Lead 207 
52 . 
| Bismuth 209 
55 
56 
59 
58 


59 Francium 


° 


Potassium 


~ 
°o 


Calcium 


N 


Scandium 


Nn 
Nn 


Titanium 


NR 
Ww 


Vanadium 


Lad 
te 


Chromium 


Lad 
Ww 


Manganese 
Polonium 


nN 
o 


lron 
Cobalt 
Nickel 
Nickel 


Astaline 


lad 
N 


Radon 


Ny WD 
o @ 


63 ‘ 2 Virginium 


NR 
° 


Copper 
64 F Radium 


Ld 
°) 


Copper 
65 , Actinium 


w 
°o 


Zinc 


Gallium 70 Ts Thorium 


w 


72 ’ Protactinium 


w 
Ls) 


Germanium 
73 | Uranium 


w 
Lad 


Germanium 
75 ) Uranium 


w 
w 


Arsenic 
79 , } Uranium 


w 
cs 


Selenium 
80 , Neptunium 


Ww 
wa 


Bromine 
83 ' Plutonium 


w 
o 


Krypton 
Rubidium 


w 
N 


85 mT Americium 


w 
@ 


88 Tie | Curium 


Strontium 
89 Ti | Berkelium 


w 
o 


Ytrium 
91 UT Californium 


i ~ 
o 


Zirconium 
93 Fi 3 Einsteinium 


i 


Columbium 
96 oTi2 | Fermium 


te 
Ld 


Molybdenum 


— 
w 


99 ol is | Mendelevium 
102 


Technetium 


r 
— 


Ruthenium 





All elements are made up of the building block Deuterium D 
Elements with an oversupply of neutrons, isotopes, are built up of Deuterons + Tritons 
Note: The sum of D + T makes up the atomic number 
Ave. wt. of CUes and « 63.57 
72 + 73 
Avg. wt. Gan and x - : 
‘ Fission fuel 
* Fission fuel 
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Formation cf the stable building brick of all elements—Deuterium—and the formation of the alpha particle according to: 


In (c), the neutron is shown as an un- 
shaded area. 

The idea that a hydrogen nucleus 
can become a neutron and a neutron 
a hydrogen nucleus is the key to the 
understanding of the structure of 
matter. 


Neutrons and Deuterons 

Having no electrical charge, the 
neutron is not affected by an electri- 
cal field nor by other nuclear particles 
except at very close ranges. If the 
neutron comes within a distance of 
0.4 x 10-" inch of a proton (the 
nucleus of the hydrogen atom), it is 
captured or absorbed by the proton. 

We now have a second element, 
consisting of a proton, a neutron, and 
an orbital electron. This is element of 
mass 2 and is known as deuterium. 
The single atom is called the deu- 
teron. According to my theory, the 
deuteron is the building block of all 
the elements. Deuterium is desig- 
nated by the letter D. (See Fig. d 

Before endeavoring to explain this, 
it is necessary to introduce another 
atom, the atom of tritium, or triton, 
T (e). Tritium is an element in which 
the atoms consist of a proton, 2 neu- 
trons, and an orbital electron. The 
physicist thinks of deuterium and 
tritium as isotopes of hydrogen, since 
they both have one orbital electron 
and both exhibit the same chemical 
properties as hydrogen. The neutron 
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HD +n 
tT. + Be 





> Ds 
——>D 


in deuterium is lodged in the proton, 
and is hard to dislodge. The second 
neutron in tritium, by the process of 
beta disintegration, may become a 
hydrogen atom. Thus: 


T — s- = HD 


This element is of mass 3, the same 
as tritium but because it had 2 pro- 
tons it is not tritium. The physicist 
calls it Helium-3 or helium of de- 
ficient mass. According to my system 
of classification it is an element of one 
hydrogen and one deuterium nucleus. 


The Nuclear Periodic Table 


At a high enough temperature, or 
which is the same thing, if the parti- 
cles have high enough kinetic energy, 
deuterium fuses into helium. Think of 
D standing for double, and T as 
standing for triple double mass, 
triple mass. 


D+D=D »He')' 
D.+D=D (;Li*) 
D. + T = D.T (Li?) 
D. + D: = D, (,Be*) 
D; + T = D:T (,Be*) 
D,; + D. = D (;B") 
D, - D, + D, = D, (.«C%)2 
D, - D = D; (;N*) 
D:;+D=D, ( sO) 


1 This is the thermonuclear reaction which occurs 
in the sun 

2 Carbon 

*A bundle of 8 deuterons or 4 D* (Oxygen) 


Since the formula for water accord- 
ing to conventional symbolism is 
H.O, according to this new periodic 
table, it is: 

H. + D,; — written H, D, 

This compound consisting of two 
hydrogen atoms and 8 atoms of 





Table |! 


Nuclear Symbol 


Duel 50—3— 
Dal as—S— 
Ds.Te—S— 


DssTas 
DssTe2 
DgiT, 

DosTss 
De :T36 
DroTss 
D,,T 

DieT 

DoTos 
DoT 
DusTxx 
Dy sTe 

Dy \T. 

DosTis 
DoT 
DiwTis 
DiveTis 
DiosT) 
DiwTs 
Dials 
Discls 
DisTe 
Dio 


Atomic No. 


96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
1112 
112° 
113 
114 
115¢ 
116 
117 
118 
119 
120 
121 





1 Poolium Pl 
? Kramerium 


Km 


2 Kindelbergerium 


¢ Cornellium 


Cn 


Kd 
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deuterium is the familiar water we 
know so well. In water we may find 
deuterium not yet combined with 
hydrogen. 

Any element is a macroscopic sys- 
tem of deuterons. Any isotope is a 
system of deuterium and tritium. 

We know that the heaviest ele- 
ment found so far is 240. Hence 
240 +2 120. We should be able 
to find 120 elements. 

Suppose we consider an element 
which the physicist at present repre- 
sents as ,,Bij3%. This means that the 
atomic number is 83; that it has a 
total mass of 209, and contains 126 
neutrons. How are these neutrons 
kept in the nucleus? Free and loose 
just running around? No, each is 
part either of a deuterium nucleus or 
a tritium nucleus. 

How are we to find out how many 
D’s and how many T’s there are in 
this element? This is how. In this 
element, Bismuth, A, the mass num- 
ber equals 209. Suppose we first as- 
sume that all the protons are in 
deuterium nuclei. Then 2 X 82 or 
166 would represent the mass of the 
deuterium. Subtracting this from the 
total mass gives us 209 166 43 
for the number of tritium nuclei. Sub- 
tracting this from the atomic num- 
ber, 83, gives us 83 43 40 as the 
number of deuterium nuclei. Thus: 


80 mass of deuterium 
nuclei 


10 x 2 


So, now, we see how the 126 neu- 
trons are distributed; 40 go to make 
up 40 D and 86 go to make up 43 
tritium nuclei. Each tritium nucleus 
contains 2 neutrons. 

At present the periodic table fails 
to tell us this. It gives the atomic 
number and the mass, and also the 
number of neutrons but not how 
these nuclear particles are distributed 
in the two kinds of systems. 

The two kinds of systems are: 

HD, — 

The atomic number 

D,T, — 

The atomic number = x +y (2 
The HD, means that the element has 
a mass less than 2 times the number 
of deuterium nuclei. D,T, has a mass 
A 2 (x) + 3 (y). 

Using this hypothesis, it becomes 
possible to reconstruct the periodic 
table of chemical elements as shown 
in the accompanying Nuclear Peri- 
odic table. From this table we see: 

1. That all elements are built 
of deuterons. 

2. That the isotopes of elements 
involve the presence of a triton. 

3. The physicist’s He® (a heavy 
isotope of helium) is really T.. It is 
a nucleus with 2 electrons and is 
made up of 2 tritons. 

4. The fundamental reaction is: 

T.-8, D,. 

5. A nucleus with a deficient mass 
number consists of a hydrogen nu- 
cleus and a complete nucleus of deu- 


up 
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The physicist calls these things, he- 
lium, beryllium, boron, etc., because 
of the number of electrons associated 
with each of them but this still does 
not adequately explain the composi- 
tion of the nuclei. 

Here is another example: 

U-235 is Dy T 

D4iT si— 8 >DaulTis 
Neptunium of mass 235) 





How Many Elements Are 
There to Be Discovered? 

Take curium (Cr) one of the 
heaviest at the top of the periodic 
table. Its atomic weight is 242. How 
is it made up? Assume that it is made 
up of D only. The atomic number is 
96. Thus, the element is D,T,. 

x+y 96 

2x + 3y 242 

2(96 — vy) + 3y 242 

5 242 192 50 
Therefore, the element Cr must be 
represented by D,,Ts. (Atomic num- 
ber 46 plus 50.) The nucleus of this 
element consists of 46 deuterons and 
50 tritons. The number of neutrons in 
the nucleus 46 + (2 « 50) = 146. 

Note that this nucleus is top heavy 
with tritons. It undergoes beta decay 
according to T D 


and 
43 x : 129 mass of tritium 
nuclei a) He’ is reall 
209 total mass of the b) Be?’ is reall 
Bismuth nucleus. c 


terium (deuteron 


a nucleide. Example. 


y HD 
B? is really 


50 re 25 
25 x3 75 
46 + 75 121 
Thus, we may discover 121 elements 
Table II: (D; + sT, r 4 


). This is known as 
y HD 
HD,, ete. in 


Nuclear Power Calculations 





In the fission of Uranium-235 only a part of the total 
mass of the nucleus is converted into energy by the 
terms of the Einstein Equation 





( F ALL THE fascinating things about nuclear energy, 

the one that is most impressive is the tremendous 
concentration of this source of power. The term C®? in 
the Einstein Equation E = MC’, which represents the 
square of the velocity of light, is such a very large number 
that the term M, representing the mass, need be only very 
small to produce a great amount of energy, E. There is 
little doubt that the Einstein equation is valid but in 
using it to figure power one must be careful to use it with 
due regard to the actual process of nuclear fission that 
takes place in a nuclear reactor. In a recent instance, 
where a consulting engineer without very much experience 
in the nuclear field was trying to determine the amount 
of electrical energy by means of the Einstein formula, he 
consistently got answers in his calculations that were far 
greater than the commonly accepted conversion ratio of 
around 2'% million kwh per lb of uranium 235. 

While his calculations were quite correct so far as the 
mathematics was concerned, his error was in the assump- 
tion that the entire mass of U-235 is converted into energy 
in accordance with the Einstein Equation. This assump- 


tion is incorrect because only a small portion of the mass 
of U-235 is converted into energy —- only that represented 
by the difference in the mass of the U-235 before fission, 
and the sum of the masses of the fission products after the 
reaction. This difference is very small. Practically only 
one part in 1100 of the total mass of an atom undergoing 
fission is converted into energy. 

The MC relationship postulates the complete conver- 
sion of the mass M into energy, indeed, the Einstein 
equation shows that the universal constant C — the 
velocity of light —- is merely the ratio between mass and 
energy. This is more obvious when we transpose the 
terms of the equation to read: 


E 
Cc \ a 
This is why the Einstein law cannot be used, as the con- 
sulting engineer referred to above did, merely in terms of 
the total mass in pounds of fissionable material involved. 
In nuclear calculations the mass M is usually expressed 
in atomic mass units (AMU). An atomic mass unit is 


45 








1.660 10-** grams. The actual mass of any atom is 
equal to its (physical) atomic weight in mass units. Thus, 
the mass of the proton is 1.00758 amu. The mass of the 
neutron is 1.00897 amu. 

Suppose now we take the Einstein equation with M 
expressed in grams, and C in cm per sec., i.e. 3 X 10'° em 
per sec. Then E will be in terms of ergs. Instead of grams 
let us use the atomic mass unit to express the mass in the 
Einstein equation. It then becomes 

Elergs) M (amu) X 1.49 XK 10° 
Another unit of energy which is very convenient in 


nuclear calculations is the electron volt (EV) or millions 
of electron volts (Mev 
1 Mev 1.60 X 10°* ergs 


So, the energy equivalent of mass expressed in Mev is 
E (Mev) = M (amu) X 931. 
That is, 1 amu is equivalent to 931 Mev. 

With these relations as a starting point, it is possible to 
estimate the energy released in the fission of U-235, mak- 
ing the simplifying assumption that the fission products 
are nuclei with mass numbers 95 and 139, since these are 
known to be produced in greatest amount in nuclear 
fission. 

Since the mass numbers on both sides of the reaction 
have to balance, it is obvious that two fission neutrons 
are liberated in this case, as may be seen from the follow- 
ing equation: 

U 3s 4 n! » xs 4 ytse 4 2n! 

Now, it is known that the mass of the uranium-235 
atom is 235.124 amu, and that of the neutron is 1.00897 
amu (1.009 is close enough for our present purpose). 
From tables of known stable (not radioactive) species, 
masses of the two fission products postulated above will 
be 94.945 and 138.955 amu respectively. 

With these values, it is possible to draw up a balance 
sheet showing the value of the masses before and after 
fission as follows: 


Masses before Fission Masses after Fission 


Uranium-235...... 235.124 Mass number (X)....... 94.945 
1 Neutron. 1.009 Mass number (Y).... 138.955 
———- 2 Neutrons. . i 2.018 
Total . 236.133 -——— 
Mca eenaee 235.918 
Mass converted into energy 
236.133 235.918 = 0.215 amu 


We already know that 1 amu is equivalent to 931 Mev. 
Hence, the energy released per fission is (0.215) x (931) 
= 200.165 Mev. (200 Mev in round numbers). Thus, it 
is seen that out of the total mass of 236.133 represented 


How Nuclear Power Cost 
Estimates Are Made 


to have been very hazy. The fact is, 
of course, that most of the cost esti- 
have 


( NE OF THE things that engi- 
neers like to do, judging by the 


number and variety that have ap- mates that 


been 


by the atom of U-235 plus 1 neutron, only 0.215 amu is 
converted into energy. 

To convert this energy value into practical units it 
should be remembered that 1 Mev is equal to 1.60 x 10-* 


erg, and this is equivalent to 1.60 x 10-* watt-sec. 


Therefore, the total energy available per fission is: 

200 (Mev) X 1.60 X 10-8 = 3.2 XK 10°" watt-sec 
So that it requires 3.1 < 10" fissions to release 1 watt-sec 
of energy. 

Putting it another way, fissions at the rate of 3.1 x 10" 
per sec produce 1 watt of power. 

Now, it is only necessary to translate these values into 
pounds and kilowatthours. One gram-atom (the atomic 
weight of any element expressed in grams) of any element 
contains the Avogadro number —- 6.02 < 10° individual 
nuclei. If all of these nuclei undergo fission (which they 
do not) the energy liberated would be 
(6.02 & 107) & (3.2 K 10-") = 1.9 K 10" watt-sec, or 5.3 K 10° kwh 

This is the amount of heat that would be released by 
the complete fission of 233 grams of U-233 or 235 grams of 
U-235 or 239 grams of Pu-239. Since there are some 452 
grams in a pound, the number of kilowatthours developed 
by the fission of 1 pound of uranium-235 is, 


4 
Be x 5.3 K 10% = 10.17 XK 10° or approximately 107 kwh 


The value of 10 million kwh represents thermal energy in 
the reactor. To convert it into electrical energy it is neces- 
sary to take into account the thermal efficiency of the 
power cycle. This usually can be assumed to be around 
25 per cent, so the electrical energy produced from the 
complete fission of 1 lb of U-235 is 0.25 x 10° or 2,500,000 
kwh. 

In the actual production of electricity from nuclear 
energy, no power plant uses pure U-235. Usually the fuel 
is natural uranium or slightly enriched uranium. Only 
one part in 140 parts of natural uranium is the fissionable 
isotope U-235. The ratio of thé fissionable to the non- 
fissionable atoms is. 

39 = 0.0072 = 0.7 per cent. 

Thus the electrical energy that may be obtained by the 
fissioning of the U-235 content of natural uranium is, 
2,500,000 « 0.007 = 17,500 kwh. 

In these calculations such factors as per cent burnup, 
per cent conversion of natural uranium to plutonium 
which in turn can be fissioned, breeding, fuel, recycling 
and other techniques have been disregarded. For maxi- 
mum economy, it seems certain that nuclear fuels will 
have to be recycled once or twice for maximum yield. 


AEC, stated ' recently, estimates of 
nuclear power costs are frequently 
made in a fashion which indicates a 
degree of certainty much greater than 
the facts allow. As he put it, the area 
of power economics is very deep wa- 
ter for the uninitiated. It was his 
opinion that the usual estimates of 
costs were only ‘“‘guesstimates’’. The 


made have © 
figures and examples presented here 





peared ever since nuclear power first 
appeared on the scene, is to make 
nuclear power cost estimates. Many 
slide rules must have been worn thin 
by the untold computations involved 
in these cost estimates and many a 
crystal ball must have been gazed in 
to find the basis for the assumptions 
underlying the estimates, indeed, 
many of the crystal balls used seem 
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little value because in the field of nu- 
clear power we are dealing with a 
very nebulous subject when it con- 
cerns costs. It is one thing to estimate 
the cost of a conventional power sta- 
tion —- that can be done with com- 
parative accuracy because years of 
experience with familiar equipment 
have given engineers sound data on 
which to base their estimates — but 
it is quite another matter to try to 
estimate the cost of something beset 
with so many unknowns as a nuclear 
power plant. 

And yet, as Louis Roddis, Jr., the 
former Deputy Director of the Divi- 
sion of Reactor Development of the 


are all from Dr. Roddis’ paper. 

In estimating costs, a major break 
is made between two general cate- 
gories of costs, those attributable to 
capital investment requirements, and 
the other so-called operating costs. 

Of prime importance under capital 
costs is the cost of construction of the 
plant itself. This might seem like a 
pretty straightforward item until one 
looks into the matter a little. Then 
the variables start to appear. There 
are, for example, a number of costs 

1How Nuclear Cost Estimates are Made, An 
address by Louis Roddis before the Atomic Energy 


Management Conference, of the National Industrial 
Conference Board, March 18, 1958. 
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Combination Rubber Seat Butterfly Valves and Expan- 
sion Joints in condenser circulating water service at 
the Green Bay Plant, Wisconsin Public Service Corpo- 
ration. Engineers: Pioneer Service and Engineering Co. 


GREEN BAY...Combines Butterfly Valves 
with expansion joints for new economy 


Drop-tight shutoff, plus provision for pipeline 
expansion and ease of assembly are provided here 
in one compact Pratt unit. By combining the Butterfly Valve 
with the expansion joint, space requirements are minimized 
and maintenance (and initial cost) of one set of flanges and 
bolts is eliminated. This is a typical Henry Pratt engineering 
job—the mechanisms are the simplest available . . . for 
economy and minimum maintenance, and they are carefully 
designed and built for peak efficiency and operating ease. 


Henry Pratt pioneered the use of Rubber Seat Butterfly 
Valves in power plants. Combined with permanently drop- 
tight shutoff, the inherent simplicity and compactness of this 


HENRY 


PRATT 


valve permitted a new concept of large-diameter valving 
by power plant engineers. 


Pratt Rubber Seat Butterfly Valves grew with the Power 
Industry for thirty years, and today are being installed in 
modern, nuclear power plants. For valve design—with 
imagination—see Henry Pratt. 


NEW! Latest, most accurate pressure 
drop and flow data, conversion tables, 
discussion of butterfly valve theory 
and application plus other technical 
information ... Write for Manual B-25. 


Butterfly Valves 


Henry Pratt Company, 2222 S. Halsted St., Chicago 8, Ill. Representatives in principal cities 
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which, while not directly for brick 
and mortar, are related to construc- 
tion. One of these is the research and 
development behind the specific plant. 
Perhaps all of it is charged as a con- 
struction cost of the plant. It may be 
that only a part of it is included, as 
an overhead item. 

“Learning how to do” costs, which 
can be defined as the extra costs in- 
curred in making the first thing of a 
kind, provide another variable. To 
the extent that these may involve 
some major component or piece of 
equipment, they may figure promi- 
nently in construction costs. On the 
other hand, they may be buried in 
research and development costs. 

In addition, the cost of the initial 
fuel investment, the costs of any spe- 
cial materials such as heavy water, 
and other special costs may or may 
not be included in statements of cap- 
ital costs. Variations among these 
factors may easily account for dif- 
ferences of at least 100 per cent in the 
quoted costs of construction. Leaving 
aside those factors which produce 
actual physical differences, such as 
safety features, it is easy to arrive at 
a situation where one may say con- 
struction costs $300 per kw and an- 
other that it costs $600 per kw and 
both be talking of the identical plant. 

Financing and amortization poli- 
cies used also have a pronounced ef- 
fect on estimates of capital costs. 
During the period of construction a 
power plant is not producing useful 
energy, yet the money is tied up and 
interest payments must be made. 
Accordingly it is common practice in 
the utility business to capitalize the 
interest during construction. Never- 
theless there are a great many guess- 
timates which overlook these costs en- 
tirely. As far as amortization is con- 
cerned, plant lives are estimated any- 
where between 5 and 40 years. 

Finally, one must not ignore the 
actual cost of money which may vary 


Table |. Cheracteristics of hypothetical nuclear plant 


significantly from plant to plant. All 
of these factors add up to fixed 
charges which may vary from as little 
as 4 per cent to as much as 15 or 20 
per cent. 

Now, let us consider operation 
costs. Here we find a new set of vari- 
ables contributing to the confusion 
of those who would guesstimate power 
costs. They arise largely from the 
fact that a series of assumptions have 
to be made affecting such basic mat- 
ters as operating power level, load 
factor, fuel element life, maintenance 
costs, taxes and insurance. It is pos- 
sible for different people — even en- 
gineers to arrive at different re- 
sults in such prognostications. 

The operating level of the reactor 
itself is usually not known with any 
degree of accuracy when the initial 
plant design is laid down. 

With regard to fuel cycles, here 
again we are in nebulous territory, 
and find substantial variations in es- 
timates of the cost of producing and 
fabricating the fuel and even wider 
variations in estimates as to how long 
a given fuel element will last in a 
reactor. Fuel cycles costs are prob- 
ably the biggest single uncertainty 
affecting nuclear power cost esti- 
mates. It is quite easy to obtain 1000 
per cent differences in this area be- 
tween guesstimates by an optimist and 
a pessimist. 

Maintenance and other operating 
costs, insurance, and taxes are all 
subject to varying costs in different 
localities, and uranium and pluto- 
nium costs must be defined more pre- 
cisely over a long period of time if we 
are to understand the entire fuel 
price picture. 

To prove how difficult it is to make 
nuclear power guesstimates, Dr. Rod- 
dis presented a comparison of guess- 
timates of the cost of a hypothetical 
nuclear plant. These are shown in 
the three accompanying tables. 

Table I gives the characteristics of 
the plant together with various costs. 
These need no comment. Now it is 
assumed that two guesstimates of 
power costs were made for this plant, 
one by an optimist in country Y, and 
the other by a pessimist in country X. 





Table II shows the results. Note that 
the optimist comes out with a power 
cost of 2 mills per kwh, the pessimist 
31.6 mills per kwh. Mind, both of 
these figures are for the identical 
plant outlined in Table I. Note the 
wide variation in every item. 

Table III shows some of the as- 
sumptions underlying the two guess- 
timates. In the optimistic case the 
reactor is assumed to be overdesigned 
to the extent of being able to produce 
at 150 per cent of its rated heat load 
of 400 Mw, and to operate at a ther- 
mal efficiency of 30 per cent rather 
than the 28 per cent designed through 
a slight increase in operating tem- 
perature. This results in an electrical 
output of 180 Mw. Optimist’s coun- 
try Y has a nationalized power sys- 
tem so no land acquisition charges 
and no taxes or insurance are con- 
sidered in the cost estimate. The 
plant is assumed to have a 40-year 
life in accordance with the standard 
practice of the power system. The 
government bond rate is 3 per cent. 
Since the first core is obviously an 
experimental item the cost study is 
based on the second core. 15,000 
megawatt days is taken as the aver- 
age radiation level (which implies 
something in the order of 25,000 
megawatt days per ton peak if the 
reactor is carefully designed). The 
price of $30 million for the plant is 
assumed to include site costs as well 
as research and development and 
profit so that the entire property is 
capitalized at only $30 million. With 
the assistance of these and other sim- 
ilarly generous assumptions shown in 
Table III we arrive at a net cost of 
power after plutonium credit is taken 
at $30 per gram of 2.0 mills per kwh. 

In the pessimistic case the reactor 
is assumed to deliver only its nominal 
100 electrical megawatt output net. 
Country Y is in a tight money situa- 
tion taxes and interest rates are 
high. The plant is assumed, since it 
is the first of its kind, to have a high 
obsolescence rate, so a life of 16 years 
is assumed in depreciation calcula- 
tions. Since it is basically experi- 
mental in nature, a load factor of 
only 60 per cent is assumed. Con- 


Table Il. "'Guesstimated” electric generating costs 


Type Closed cycle boiling water Mills per kwh 
Date of operation 1962 
Capacity 100,000 kw (E) Optimist Pessimist 
Sale price $30,000,000 Fuel costs 
Fuel: E 30 Uranium costs net 1.6 2.4 
nriched uranium tons ? 
Enrichment 2% Fuel fabrication 6 9.2 
Fuel elements Chemical reprocessing 0.1 1.2 
Fissionable material Uranium oxide Plutonium credit (2.0) (1.4) 
Cladding Stainless steel — —— 
First fuel loading Net Fuel Cost 0.3 11.4 
Cost $5,000,000 : 
Guaranteed life 3000 Mwd/t Other operating costs 0.5 1.8 
Second fuel loading Fuel inv. charges 0.0 0.6 
Estimated cost $2,000,000 Fixed charges 1.2 17.8 
Estimated life 15,000 Mwd/t z 
Steam conditions Net cost 2.0 31.6 


Pressure 
Temperature 
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600 psi 
486 F. 


For the same plant 
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.--can propel a ship one year without refueling 


New Study Shows 
Nuclear Power May Be 
Practical and Economic 
for Merchant Ships 


Some gray dawn in the early 1960's a 
heavily laden supertanker will shoulder 
her way through the steep Atlantic 
swells to a landfall in Delaware Bay 


She'll be homeward bound for Philadel 


For Suips LIke THIS... 


phia, 19 days out of Kuwait with nearly 
40,000 tons of oil 

In the last 
have made eight trips to the Persian 
Now 


annual refit... 


twelve months she will 
at last she is 


and her 


Gulf hand running. 


due for her 


annual refueling. 


Competitive at sea 

A nuclear power plant for a ship of this 
type was the subject of a study recently 
Atomics International 
Reactors Branch of 


Costs 


completed by 
for the Maritime 
the Atomic Energy Commission. 
of building and operating a vessel 
powered by an Organic Moderated 
Reactor were compared with those for 
a typical modern 
38.000 dead- 


an oil-burning ship 
supertanker of some 
weight tons. 

the OMR tanker, 
only 


Total costs for 


depreciated over 20 years, were 
moderately higher than for today’s con- 


ventional ship. But costs for oil-burners 


are on their way up, with steadily rising 
fuel prices seen from now on—whereas 
the cost trend for the OMR is down- 
as nuclear technology is im- 

An OMR tanker has greater 


cargo capacity because its fuel takes up 


ward, 
proved 
little space. And it needs refueling less 
than once a year. 

Bigger payloads, longer hauls, faster 
turn-arounds-—this is the new pattern of 
operation. Shipowners can begin plans 
right now, for the Organic Moderated 
Reactor promises to put the atomic mer- 


Another OMR power station is planned 
for a Latin American country 


First OMR now in operation 
All this stems from the 
achieved with the Organic Moderated 


results being 
Reactor Experiment, conducted by 
Atomics International for the Atomic 
Energy Commission. The Organic Mod- 
erated Reactor Experiment is being 
carried on at the AEC’s National Reac- 
tor Testing Station in Idaho to estab- 
lish the basic engineering data for this 
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OMR tar 


chant ship on a sound commercial basis. 
Versatile on land 

The same features that make the OMR 
applicable for seagoing use are also in 
its favor for central power stations 
ashore. The basic simplicity and safety 
of this system 


electricity 


point to economic 


nuclear for many areas of 
the world today. 

Plans are already underway to build 
an OMR plant in Piqua, Ohio, which 
will increase the city’s electrical gen- 


erating capacity by 12,500 kilowatts 


ker 


type plant. Atomics International is also 
operating the Sodium Reactor Experi- 
ment, a nuclear power project for the 
AEC. Another power reactor concept, 
the Advanced Epithermal Thorium 
Reactor, is under study for the South- 
west Atomic Energy Associates. Al 
research reactors are now operating in 
Japan, Germany, Denmark, and the 
United States. Another is being built 
for Italy. ATOMICS INTERNATIONAL, 
P.O. Box 309, Canoga Park, Calif. 
Cable address: ATOMIC S. 


ATOMICS INTERNATIONAL 
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struction cost is taken as the actual 
$30 million price of the plant, plus $2 
million additional for land acquisi- 
tion and other site work not included 
in the fixed price. Interest during 
construction is capitalized at 7 per 
cent. The guaranteed performance of 
the first reactor core, 3000 megawatt 
days per ton, is used for the average 
radiation level. Taking all this into 
account and allowing a $12 per gram 
fuel value credit for plutonium, we 
arrive at a power cost of 31.6 mills, 
nearly 16 times as much as the opti- 
mist’s 2.0 mills. This shows that the 
person making the estimate is much 
more important than any other fac- 
tor in arriving at a guesstimate of the 
cost of power. 

Dr. Roddis urged those who need 
to make cost estimates to give the 
most careful thought about all the 
determinants considered here in order 
to be certain that the estimates are 
based on a realistic understanding of 
the economics involved, and that the 
assumptions involved bear a reason- 
able resemblance to reality. 





Table Ill. Some assumptions underlying ‘‘guesstimates’’ 


Additional Design Data 


Design, Mw heat 
Actual, Mw heat 

Net thermal efficiency 
Net output, Mw (E) 


Plant life, yr 

Plant factor, % 
Burnup, Mwd/t (avg.) 
Pu credit, $/g 


Fuel Costs 


Fuel inventory ($ million) 
Core preparation & fabrication ($ million) 


Construction Costs 


Plant cost ($ million) 
Interest during construction ($ million) 
Site and other charges ($ million) 


Total plant investment ($ million) 


Annual Capital Charges 


Average cost of money, %/yr. 
Taxes & insurance, %/yr. 
Depreciation, %/yr. (straight line) 


Total fixed charge rate, %olyr 


New Nuclear Literature 





LAST MONTH we listed two is- 
sues of the new quarterly reviews 
being issued by the Atomic Energy 
Commission on various branches of 
nuclear development. These were the 
reports on Power Reactor Technology 
and Reactor Fuel Processing. Now, a 
third has made its appearance, this 
one entitled, Reactor Core Materials. 
This particular report was prepared 
by Battelle Memorial Institute. It 
contains the latest technical data on 
Fuel and Fertile Material, Modera- 
tor Materials, Control Materials, 
Specia! Fabrication Techniques, Cor- 
rosion, and Radiation Effects on ma- 
terials. These reports are available on 
a subscription basis for $2.00 per 
year, domestic, $2.50 foreign; 55 
cents per copy, through the Supt. of 
Documents, U. S. Government Print- 
ing Office, Washington, D. C. * * * 
One of the most important aspects of 
nuclear power development concerns 
the matter of safety —- safety to per- 
sonnel both within and outside the 
plants, and safety of equipment. For 
this reason several very detailed Haz- 
ard Summary Reports have been 
compiled on various reactors that 
have gone into operation recently. 
Some time ago a very complete haz- 
ard summary was issued with respect 
to EBWR, the Experimental Boiling 
Water Reactor at Argonne National 
Laboratory. The latest such report is 
the one on the Army Package Power 
Reactor constructed at Fort Belvoir 
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which was fully described in Power 
Engineering in June, 1957. This re- 
port, entitled, Hazards Summary Re- 
port For The Army Package Power 
Reactor, designated APAE-2 has been 
issued by the Technical Information 
Service Extension at Oak Ridge, 
Tenn. Copies of this 292-page book 
are available at $6.00 from the Office 
of Technical Service, Dept of Com- 
merce, Washington, D. C. * * * 
TID-7550, is a Report of a Working 
Meeting, entitled, Fixation of Radio- 
activity in Stable, Solid Media, at the 
Johns Hopkins University, June 19 

21, 1957. This report, which is avail- 
able from the Office of Technical 
Services, Dept of Commerce, Wash- 
ington, D. C. for $2.50, contains de- 
tailed technical information on the 
treatment of radioactive wastes so as 
to transform liquids and fix radio- 
activity in solid form. * * * An- 
other very interesting report issued 
recently is the Annual Report of 
Brookhaven National Laboratory. This 
report, dated July, 1957 is the eighth 
annual report issued by Brookhaven, 
and contains detailed information on 
all the various phases of the Labora- 
tory’s activities. It covers the two 
major categories of Brookhaven’s 
work (1) Physical Sciences and En- 
gineering and, (2) Life Sciences. The 
former includes physics, Instrumen- 
tation, Accelerator Development, 
Chemistry, and Engineering, while 
under Life Sciences is listed the work 
in Biology and Medicine. This 150- 
page report is available from the Of- 
fice of Technical Services, Dept of 
Commerce, Washington, at $5.00 per 
copy. * * * Problems of the Ura- 
nium Mining and Milling Industry is 
the title of a report of Hearings be- 
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fore the Joint Committee on Atomic 
Energy of the 85th Congress in ac- 
cordance with Section 202 of the 1954 
AEC act. This report gives valuable 
information concerning the extent 
and scope of the uranium industry in 
the United States. It contains data 
on costs of mining and processing, as 
well as a survey of marketing prob- 
lems. The report is available from 
the Supt of Documents, U. S. Gov- 
ernment Printing Office, Washington, 
D. C. * * * Safety Aspects of Nu- 
clear Reactors, by C. Rogers McCul- 
lough, published by D. Van Nostrand 
Company, Inc, 120 Alexander St, 
Princeton, N. J. and selling for $8.50 
per copy, is based on material pre- 
sented at the 1955 Geneva Confer- 
ence. This book shows that reactors 
and chemical plants can be operated 
without dangerous exposure of per- 
sonnel. Part I covers a study of nor- 
mal hazards, monitoring and decon- 
taminating reactor components, etc. 
Part II deals with the permissible 
concentrations of radioactive mate- 
rial and the effects of radiation. This 
book is one of the Geneva Series on 
the Peaceful Uses of Atomic Energy, 
edited by Dr. J. G. Beckerly. * * * 
Radioisotopes, A New Tool For In- 
dustry, by Sidney Jefferson, is pub- 
lished by the Philosophical Library, 
15 E 40th St, New York, N. Y. It is 
priced at $4.75. The aim of this little 
book (110 pages, 5!4 by 7'¢ in.) is to 
give the businessman and the layman 
an insight into the many and varied 
ways in which industry has_ bene- 
fited, and can benefit in the future 
from the use of radioactive materials. 
* * * Finally, there is a new edition 
of Glasstone’s Sourcebook on Atomic 
Energy, just out, but we will need 
more space to review that fine book, 
in the next issue. It is published by 
D. Van Nostrand Co, Inc, Princeton, 
N. J. and sells for $4.40. 
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REPORT 
FROM THE 
HOME OF 
JOHNSON’S 





Mr. Adrian R. Wilson, Assistant Power Plant Man- 
ager, says this about the AE Vibra-Grate Stoker now 
in its 4th year of operation at the Racine, Wis., plant 
of S. C. Johnson & Son, Inc.: 

* Never an unscheduled shutdown during 10 months’ 
continuous operation in each of 3 years. 

* Cost of repair parts approximately one cent per ton 
of coal burned . . . total cost slightly less than $200 
while burning 20,169 tons. 

* Evaporation rate of 11.3= of steam to 1+ of coal 
-- . 19% improvement over figures before installation 
of Vibra-Grate. 

* Continuous operation at 150 psi . . . load swings 
of 15,000 - 20,000= with only 3= to 4= variation in 
pressure. 

* Smoke and fly ash eliminated almost entirely, even 
in load range of 5,000 - 40,000= per hour. No fly ash 
collector needed. Since our plant is located in a resi- 
dential area, elimination of these nuisances is extremely 
important from the public relations standpoint. 

* No trouble with clinkering or coking coals ... they 
burn out to not more than 3% combustible. 

* A great variety of types and grades of fuel used 
without difficulty; low grade coals, wet bark mixed 
with coal, wood, sawdust, shavings, etc. 





Sketch of the Johnson's Wax administration and research center. 


at 


FULL SEASONS’ OPERATION WITH AE VIBRA-GRATE STOKER 


; 


| - t 
' | 


Side elevation of 
a typical Vibra-Grate 
Stoker installation 


The AE Vibra-Grate Stoker is designed to produce 
steam at the lowest possible cost per pound. Feeding 
and moving the fuel automatically by intermittent 
vibrating motions, the Vibra-Grate insures even dis- 
tribution and avoids efficiency-reducing holes or light 
spots in the fuel bed. Its highly effective water-cool- 
ing system guarantees long grate life and minimum 
maintenance. 

Years ahead of its time in design and performance, 
the Vibra-Grate offers you higher-than-ever efficiency 
at low over-all cost. If you’re modernizing or replacing 
your power plant, write for details of the AE Vibra- 
Grate Stoker ... you'll find it pays. 

aE 


The Vibra-Grate 
as viewed from 


Mr. Wilson's office 


AMERICAN ENGINEERING COMPANY 


Wheatsheaf Lane and Sepviva Street 
Philadeiphia 37, Pennsylvania 
Canadian Subsidiaries: Affiliated Engineering Corporations, Ltd., Montreal, P.Q., Bawden Industries Ltd., Toronto, Ont. 
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Ashcroft Duragauge in 
Phenol case — a tough, 
rigid plastic turret type 
case for wall or flush 
mounting. 


MAXWELL 


MANNING 
Nl JYOOW 9 








This Tube is Precision Bored 


to Rifle Barrel Accuracy 





The Bourdon tube in Ashcroft Duragauges is machined mirror-smooth inside and 
finish ground outside to exact tolerances. Strong, uniformly thick walls assure 
precise flexibility—sustained high accuracy and long life 


Eight tube materials permit you to select the best metal with sensitivity balanced 
by internal corrosion resistance. Whether your choice is phosphor bronze, an alloy 
steel, “K” Monel, a stainless steel or beryllium copper, metallurgical control is 
exact from ingot to finished tube. Socket and tip joints are welded or brazed, 
then stress relieved for highest strength and safety. “Whip testing” at pulsating 
zreater than rated pressure insures calibration stability. 


pressures at least 50% § 
Order your Ashcroft Duragauges with the best Bourdon tube material for your 
service. Choose the all-stainless-steel movement or stainless steel with nylon bear- 
ings and pinion gear. Full range of pressures, dial sizes, case designs and materials 
available. In any combination of components, Duragauges give sustained high 
accuracy and long service. Get details from your industrial supply distributor. 


ASHCROFT PRESSURE GAUGES 


A product of 


MANNING, MAXWELL & MOORE, INC. 


Consolidated Ashcroft Hancock Division « Stratford, Connecticut 


In Canada: Manning, Maxwell & Moore of Canada, Ltd., Galt, Ontario 
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Again at DETROIT EDISON CO., 


RAGS ML atclM aiidcals ae. . With 
y BALDWIN-HILL 
MONO-BLOCK 


The high temperature resistance 
(to 1700°F), excellent structural 
strength, and fast, easy application 
of B-H Mono-Block helped deter- 
mine its selection as basic insula- 
tion for the 1,720,000 Ib per hr 
steam generating unit of Detroit 
Edison’s River Rouge power plant. 


On heated housings and ducts, two 
methods were used to apply the 
Mono-Block: 


1) Spaced method: block supported 
on %" diameter rods attached 
to stiffeners so as to provide an 


unbroken outside finish surface. 


Direct application: block se- 
cured to heated surface where 
flanges and stiffeners were too 
widely spaced to support spacer 
rods and the insulating block. 


All joints were pointed and sealed 
with B-H Improved Super Power- 
house Cement. In addition, the 
larger areas of the boiler water 
walls were insulated with B-H spun 
mineral woo! Blankets, 4” thick. 





206 Breunig Ave., Trenton 2, N. J. For more information on these 
products as well as other B-H 
Kalamazoo, Mich. . . . Huntington, Ind. . . . Temple, Tex. Insulations, write for 1958 catalog 
—or see it in Sweet's Plant Engi- 

neering File 
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YVesearch-Cotrell 








All three Research-Cottrell dust 
collectors are engineered for specific 
fly ash applications. Research’s 
experience as the world’s largest 
manufacturer of precipitators is 

well known. Over 600 straight and 
combination fly ash precipitators have 
been installed throughout the United 
States and Canada. e Research’s 
Cyclo-trell, available since 1956, 

has already set new standards 

of efficiency for mechanical dust 
collectors. e For more information on 
Research-Cottrell’s line of engineered 
dust collecting equipment, write 

for Bulletin PC. 





Research-Cottrell 


RESEARCH-COTTRELL, INC. Main Office and Plant: Bound Brook, N. J. e 405 Lexington Ave., New York 17, 
N.Y. @ Grant Building, Pittsburgh 19, Pa. © 228 N. La Salle St., Chicago 1, lll. © 58 Sutter Street, San 
Francisco 4, Calif. © Research-Cottrell (Canada) Ltd., 33 Bloor Street East, Toronto 5, Ontario. 























Cottrell 
Precipitators 


Cyclo - trell 
Mechanical Collectors 


Combination 
Electrical - Mechanical 
Collectors 





... resists heat, abrasion, thermal shock 


@ Industrial concrete linings (made with LUMNITE cement 
provide a protective coating to extend the life of steel structures 


such as the multiclone ash precipit itor shown above 


@ Placement of concrete ts last, easy, economical 
by guniting, pouring or plastering 


@ Downtime is reduced because concrete reaches service streneth 


in 24 hours. 

For maximum convenience, use castables made with LUMNITI 
cement. These are packaged mixtures, ready tor use Simply add 
water, mix and place. Made and distributed by leading 


manulacturers ol retractories 


Write lor your copy of the “Lumnite Mortar Manual,” describing 


gun applied linings: Universal Atlas, 100 Park Avenue, 


New York 17, N. Y. 


*“LUMNITE’? is the re 
tured by Unive as Cement Company 


the calcium-aluminate 


cement manufac 
L160 


UNIVERSAL ATLAS CEMENT COMPANY —- member of the industrial family thatserves thenation -UNITED STATES STEEL 
Wilwaukee* Minneapolis + New York + Philadelphia - Pittsburgh + St. Louis + Waco 


OFFICES: {lhany + Birmingham + Boston “4 hicage » Dayt n* kansas City 
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FOR COAL BUNKER NOSES, 


CHUTES, HOPPERS, SPREADERS THAT MATCH 


THE LIFE OF YOUR BOILER... 


Take a comptroller’s-eye view of Lukens Clad Steel 


@ He sees savings ... and so will you! 
In bunker noses and other coal han- 
dling equipment, Lukens clad steel 
puts a virtual stop to costly coal 
hangups and to damage from sulfuric 
acid in wet coal. Its durability is 
proved by installations more than 10 
years old which show no measurable 
wear —ample evidence that it will 
match the life of your boiler. 
Further savings accumulate from 
its ready fabrication, easy modifica- 
tion, and through freedom from down 
time and maintenance. The reasons: 


Helping industry 
choose steels 
that fit the job 


lune, 1958 


Lukens clad steel is not a lining but 
a solid plate—one side corrosion re- 
sistant stainless steel permanently 
joined in a metallurgical bond to a 
rugged yet economical backing steel. 

Lukens will help you and your fab- 
ricator select the proper types and 
gages to fit your needs. Bulletin 740 


will give you performance facts and 
production information. Send in the 
coupon and ask for the names of ex- 
perienced coal handling equipment 
builders. Lukens 

Steel Company, 

Coatesville, * 
Pennsylvania. 


SEND FOR THIS BOOKLET TODAY! 


Manager, Marketing Service 


LUKENS STEEL 


COMPANY 


135 Lukens Building, Coatesville, Pa 


Please send me a free copy of your 16-page booklet, 
“Stainless-Clad Steel for Coal Handling.” 


NAME 


COMPANY 


TITLE 





STREET ADDRESS 
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Ford shifts 
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to coal for low-cost steam 


Coal proves economical and easily available 
for steam generation at Ford’s Louisville plant 











Assembly Plant #2, Ford Division—Ford 
Motor Company, Louisville, Ky., was 
constructed in 1954. Because of the 
importance of steam for process work 
and heating, Ford’s engineering depart- 
ment—working with the consulting firm 
of Albert Kahn Associated Architects and 
Engineers, of Detroit—conducted a fuel 
survey before the power house was 
designed. Object: to find an economical 
and efficient fuel. 

Result: coal is used because of its con- 
tinuous plentiful supply and advantageous 
price. Today this advanced coal-burning 
installation produces a reliable supply of 
low-cost steam. Only routine maintenance 
has been required and the cleanliness 
and general efficiency of this steam plant 
are considered among the outstanding 
features of its operation. 


Facts you should know about coal 
You'll find that bituminous coal is not 
only the lowest-cost fuel in most indus- 
trial areas, as in the case of Ford’s Louis- 
ville plant, but up-to-date coal burning 
equipment can give you 15% to 50% 
more steam per dollar. Today's automatic 
equipment can pare labor costs and 
eliminate smoke problems. And vast coal 
reserves plus mechanized production 
methods mean a constantly plentiful 
supply of coal at stable prices. 


Technical advisory service 

To help you with industrial fuel problems, 
the Bituminous Coal Institute offers a free 
technical advisory service. We welcome 
the opportunity to work with you, your 
consulting engineers and architects. If 
you are concerned with steam costs, 
write to the address below. Or send for 
our case history booklet, complete with 
data sheets. You'll find it informative. 


Consult an engineering firm 

If you are remodeling or building new 
heating or power facilities, it will pay you 
to consult a qualified engineering firm. 
Such concerns—familiar with the latest 
in fuel costs and equipment—can effect 
great savings for you in efficiency and 
fuel economy over the years. 


BITUMINOUS 
COAL INSTITUTE 


Dept. PE-06, Southern Building, Washington 5, D.C, 


Firing aisle, shows Boiler 
#1 in right foreground. 
This is 60,000 Ib/hr unit, 
using a two unit spreader 
stoker; Boilers #2 and #3 
have capacity of 120,000 
lb/hr and use four feeders. 
All three boilers are by 
Wickes Boiler Co., Type R, 
operating at 125 psi, 350 
degrees F, fired by Ameri- 
can Engineering ‘Perfect 
Spread” stokers. 


Showing National Car 
Shaker being used to ex- 
pedite emptying of cars. 
Dustless ash removal sys- 
tem in background. 


Beaumont Birch Steam 
Vacuum System draws 
ashes through pipes to 
outside ash silo for re- 
moval. View is at basement 
level, below boiler room 
floor. Coal handling sys- 
tem also by Beaumont 
Birch Co. 


Mechanical dust collectors 
are by Prat-Daniel Corp. 
Fly ash handling system 
removes ash from collec- 
tors and boiler passes. 
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Simplicity in steam traps can effect 
big savings in parts inventory 
and maintenance time 


hy Jol W’. Ritter, Test Engineer 
SARCO ( mpany, Ine 


The t tion of all ste um traps is to release 


, 
mndensate and prevent steam loss. How- 


ever, the method of trapping can make a 
rreat difference in cost and effectiveness 

In the Sarco Thermo-Dynamic Steam 
lrap the method is fundamental. Air or 
condensate entering the trap must flow 
from the inlet tube, radially across the un- 
derside of the disc valve, to the outlet. The 
space between the inlet tube and the dis« 
forms a nozzle in which the static pres- 
ure energy of the incoming fluid is partly 
changed to velocity across the underside 
f the disc, with a resultant decrease in 
pressure (This will be recognized, of 
course, as the Bernoulli Principle ) Use 
of this fundamental method means relia- 
bility in operation 

As the high velocity fluid jet strikes the 
side of the upper chamber, some recom- 
pression takes place, so that the pressure 
above the disc becomes greater than the 
pressure below it. The pressure reduction 
under the disc and the pressure recovery 
above it depend on the internal energy of 
the fluid. As the condensate above nearly 
ipproaches steam temperature, its internal 
energy is enough to overcome the upward 
force at the inlet tube and the dis« snaps 
down in the inlet tube, which is the inlet 
valve seat 

Simultaneously, the disc also seals the 
outer ring, which isolates the space above 
the disc from the outlet. The disc valve is 
therefore held firmly against the inlet valve 
seat until the pressure in the control cham- 
ber is reduced by condensation. The up- 
ward force then exceeds the downward 


force and the dis« valve opens 





‘ 





+ 











This 3-part Sarco TD Steam Trap has only one 
moving part—the hardened, polished stainless 
steel disc 


No other trap uses the velocity of the 
Huid to operate the valve or uses the recom- 
pression of the flowing fluid to trap the 
valve closed and to hold it closed. When 
it closes, it closes tightly — no “operating 


steam” leaks out. 


SAR 


COMPANY, INC. 
635 Madison Ave., New York 22, N. Y 


STEAM TRAPS * TEMPERATURE 












40 seconds inspection time— 
that’s all it takes 


fora SARCO TD Steam Trap 


Just back off the cap of a Sarco TD. Lift out its single moving part, 
the stainless steel disc. Wipe it off, and drop it back. No adjustment 
is ever required, at any load or any pressure in its range — from 10 
through 600 psi. 

The TD operates in any position, won't blow steam at any load 
Small as a tee fitting, it can be installed in tight places. Its versatility 
and reliability cut cost of big replacement inventory. 

Write for “Literature Kit 2A” today and get latest bulletins on the 
TD Steam Trap and other Sarco steam traps. Remember that Sarco 
can give you impartial advice on Production Planned steam trapping 


because... 


Only Sarco makes all 5 types 
Thermostatic ¢ Liquid Expansion ¢ Float Thermostatic 


Thermo-Dynamic * Bucket 


CONTROLLERS * STRAINERS © HEATING SPECIALTIES 
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Only Morton can offer you the right salt 
for every industrial use, coast to coast 


mpartic 


will do the best | 


af ea tho r + 
because ine rignt 


you reduce costs 
of uniform high q 
How Morton service can save you money 
Morton backs its 

the fines 


Morton 


problem 


re 


a= 


worthwhile to 


presentative. | 





MORTON SALT 


COMPANY 


INDUSTRIAL 


DOIiVviSion 





For more data circle 536 on Post Card 








~aean dame SWE 














Sola-Flex joints installed on 
large steam turbine - generator 


TWO 36-INCH SOLA-FLEX expansion joints 
constrain a pressure thrust of 78,000 
pounds on this 225,000-kw General 
Electric steam turbine-generator. These 
rugged, pressure balanced elbow joints 
are an important example of why more 
and more of America’s leading busi- 
nesses—petro-chemical, power, nuclear 
and others—rely on Scla-Flex bellows 
and expansion joints to help solve 
difficult pressure and temperature 
problems, Solar manufactures the most 


comprehensive line of bellows and 
expansion joints in the world. They are 
made from a wide variety of stainless 
and high alloys that are right for impor- 
tant nuclear, missile and industrial 
applications—in sizes ranging from 
% in. to 35 feet in diameter. They are 
built for service from —320 F to 1200 F, 
and tame “hard-to-handle” pressures up 
to 3500 psi for special applications. 

A new pamphlet describes Solar’s 
complete line of Sola-Flex bellows and 
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expansion joints. Write for it to Dept. 
F-23, Solar Aircraft Company, San 
Diego 12, California. 





SOLAR \*...... 


AIRCRAFT COMPANY OES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS of 
gas turbines, expansion joints and aircraft engine, 
airframe and missile components. 


POWELL 


world’s largest family of valves*® 


* and in this family there’s a valve for every flow control requirement—for handling water, oil, gas, 
air, steam and corrosive fluids—available in the most required sizes and types. If your local dis- 


tributor can’t supply you, or if you need specially engineered valves for unusual conditions, write 


THE WM. POWELL COMPANY > Dependable Valves Since 1846 + Cincinnati 22, Ohio 
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Sleeves supported on : Positive lubrication — Unique centering 
hubs. Meta! end ring Fast’s design assures of sleeves — 
is dust and moisture ntinuous film of lubr No crank action or 
resistant and wear ant on load-carrying vibration is possible 
proof. No perishable surfaces. Lubricant rs because end rings 
non-metaitic ele protected from pollution are positively posi- 
ment is involved \ by exclusive end ring tioned on transverse 
\ design. Lube plugs in center line of hub 
| sleeve flanges afford a spline faces 
convenient access. 

















Fast’s Model B coupling reduces downtime 
and upkeep for light-to-medium drives 


Mechanical flexibility eliminates costly shutdowns coupling for over 35 years. You get the same 
and expensive shaft replacements. But——it’s only trouble-free performance, longer service life and 
one of many cost-saving features. lower maintenance costs. You also get prompt 
Now you can profit from the durability and delivery because stocks are on hand to meet prac- 
economy of famous Fast’s couplings in a smaller tically every need. Free engineering service is also 
and lower-cost version—available in 5 sizes for available. 
shafts '2” to 34” in diameter. Write today for more details to KOPPERS Com- 
The Model B coupling gives you the same fea- PANY, INC., Fast’s Coupling Dept., 3706 Scott 
tures that have made Fast’s the world’s leading Street, Baltimore 3, Md. 


* THE ORIGINAL 
Engineered Products [ ) 2 


Sold with Service : : Ss 
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design features insure 


...easy installation 
...@asy maintenance 


Dependability in long-term, continuous service is the principal 
reason why Elliott mechanical drive turbines have won such uni- 


versal acceptance as prime movers for process and water pumps, 


fans, compressors and other driven machines. 

But there’s more to it than that. The popularity of Elliott 
YR single-stage turbines, in sizes from 2 to 600 hp, is also due to 
simplified design features which provide easy installation and easy 
access for routine inspection and maintenance. Five of these design 
features are illustrated here. The Elliott design also permits 
interchangeability of components from one turbine frame to another. 

Other types of Elliott mechanical drive turbines are available, 

in sizes up to 20,000 hp. And when it comes to appli- 
cation engineering Or maintenance assistance, your 
local Elliott field engineer is always available. For 
complete details write Elliott Company, Steam Turbine 
Department, Jeannette, Pa. Ask for Bulletin H-22B. 


ELLIOTT Compan Bae 
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Trve Centerline Support assures accurate 
shaft alignment over entire range of oper- 
oting temperatures, extends life of bearings 
of turbine and driven machines. 


Weother-Proofed, Reliable Speed- 
Governing System maintains effective 
steam seal for long operating periods. Separ- 
ate overspeed trip gives positive overspeed 


against elements, permit rapid heat 
to cooling oil, are easy to inspect or replace. 
Accessible Shaft Seal Covers (right) 


are easy to remove for inspection or ring 
replacement. 








A new type of 
industrial smokestack 
by Van-Packer 





Outlasts steel stacks, costs no more 


Won’‘t corrode — The Van-Packer industrial smokestack is 
made of centrifugally-cast 3-foot refractory sections that will 
far outlast a steel stack. An aluminum jacket encases each 
section and eliminates maintenance. 


Economical — The Van-Packer costs no more than a steel 
stack; 2/3rds less than a brick stack. Easy installation, savings 
on maintenance, and long life results in further savings. Pro- 
vides high draft equal to that of a comparable brick stack. 





Van-Packer Stack with Standard Sections 
handles boilers and furnaces efficiently. 
Can be superimposed or floor supported. 


SVan-Packe 


66 


PREFABRICATED Stack 
REFRACTORY 
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Installing this stack is quick and easy. 
Three-foot sections are simply cemented 
atop one another with acidproof cement. 


Van-Packer Company e Division of The Flintkote Company 
P. 0. Box No. 306, Bettendorf, lowa @ Phone: East Moline, Ill. 3-5288 


For boilers or incinerators — Van-Packer stacks can be in- 
stalled inside or outside to handle boilers, furnaces or incin- 
erators. Comes in seven diameters from 10-inch ID to 30-inch 
ID. Handles all fuels. 


Available nationwide—Van-Packer Stack is available through 
local Van-Packer Jobbers and Special Representatives. See 
“Chimneys — Prefabricated” in Yellow Pages, or write Van- 
Packer for Bulletin IS-32-59, 





Van-Packer Stack with Hi-Temp Sections 
handles industrial incinerators with con- 
tinuous flue gas temperatures of 2000° F. 


IS Jsweers 
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What made Thief River Falls decide on STANDARD D&G Oil 





Two Fairbanks-Morse OP engines 
turn in top-rated 


The situation: In January of 1952 the Thief River Falls, 
performances 


Minnesota, municipal light plant put into service a 10-cylinder, 
with this 1,600 hp. Fairbanks-Morse opposed piston engine. In Novem- 
ber, 1955, a 1,900 hp. Fairbanks-Morse OP engine was added. 
lubricant. What was done: The power plant management discussed lu- 
brication requirements with Standard Oil lubrication special- 
ists. Because of the evidence that STanparp D&G Oil, with 
its higher additive level, could (1) reduce ring and wall wear, 
(2) reduce ring sticking, (3) increase bearing life and (4) re- 
duce engine deposits, this oil was selected for the first engine 
installed. After 22,000 hours, inspection showed little or no 
wear. Small wonder then that when the second OP engine 
was put into service in 1955, Stanparp D&G Oil was again 
selected. After 7,500 hours, similar performance is being ob- 
tained on the newer engine 
Technical service performed by Standard Oil men pays off 
for the power plant management. Standard men take frequent 
samples for field inspection of oil condition. Other samples are 
regularly taken for transmittal to Standard’s Whiting, Indiana, 
laboratory for complete analysis. 
What you can do: Get more facts about STanparp D&G 
Oil from the Standard Oil lubrication specialist near you in 
any of the 15 Midwest and Rocky Mountain states. Or write 
Standard Oil Company (Indiana), 910 South Michigan Avenue, 
Chicago 80, Illinois. 


Quick facts about STANDARD D&G Oil 


@ Made from highest-quality solvent-refined stock. 
@ Contains additives which impart superior deter- 
gent-dispersant and anticorrosion properties. 

e Antifoaming. 

e@ Oxidation-resistant. 

e Recommended for use (1) with economy fuels 
(2) in extreme-load and/or low-temperature 
service. 


You expect more from | STANDARD } and get it/ 


Taking a look at the record. Morris L. Owen, plant super- 
intendent (left), and Standard Oil's Cari Kienner look at 
performance data on the two Fairbanks-Morse OP 
engines. Carl is a good one to talk things over with. He 
has been doing this sort of work for 10 years with 
Standard. Before that he received an engineering degree 
at the Michigan College of Mining and Technology and 
completed the Standard Oil Sales Engineering School. 











Advantages of External Pilots 


in Automatic Regulating Valves 


“Maintenance-free, trouble-free, in 


stall-and-forget.”” They're all pretty 
phrases, but every engineer knows 
from experience they don’t apply to 
regulating valves. Any valve designed 


to control temperatures or pressur¢ 
within tight limits 
dirt or other foreign matter in steam 


can be affected bi 


lines. 

One advantage of the external pilot 
mounting shown above is simplified 
maintenance. Trouble shooting is 
faster, downtime is reduced, and tem 
pers don’t take such a beating. Here’s 
why: 

If trouble develops, it’s easy to find 
out if it’s in the pilot or the main 
valve. Just remove the tubing bend at 
A. A simple test, without any instru- 





Spence Type ED Pressure Regulator 


ments or other equipment, shows 
where the trouble is. 

If the trouble is in the pilot, you 
can remove it by disconnecting the 
unions at B. There’s no need to take 
the main valve out of the line. 

rhe quickest way to get the regula- 
tor functioning again is to install a 
spare pilot. This is easy — and in the 
Spence design it’s not expensive to 
carry spare pilots. Spence pilots fit all 
sizes of Spence main valves. There’s 
no need to stock an expensive inven- 
tory of pilots for each main valve size. 

In the enlarged sectional drawing 
above, you can see how the strainer, 
seat and disc of the pilot are readily 
accessible by removing the blind flange. 

If the trouble is in the main valve, 
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here again inspection is easy. If there’s 
dirt in the steam line, it may clog the 
bleed port or restriction orifices. In 
the Spence design these can be in- 
spected and cleaned by merely remov- 
ing the tubing connections. The seat 
and disc of the main valve can also be 
inspected casily by removing the top 
flange. 

These maintenance advantages, plus 
other advanced design features, are 
available for a wide range of regulating 
applications. For information on 
Spence’s wide range of different auto- 
matic regulating valves, write for your 
copy of Bulletin 1005 


SPENCE ENGINEERING COMPANY, INC. 
Walden, New York 
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MEAD-MORRISON Nie a 


UNLOADING TOWERS 








Coal unloading tower built for the River and Gulf Transfer Company on the dock of the Tampa Electric Company, Tampa, 


This tower incorporates the most advanced en- 
gineering refinements. A one rope progressive reeving 
system, hydraulic rail clamps, extendable air con- 
ditioned cab, enclosed hopper, jib crane, and dead 
man control all contribute to make the complete 
operation easier and more efficient. The patented 
Mead-Morrison reeving system uses one rope for both 
the hoisting and closing operations, increasing the rope 
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RAIL CLAMPS 


Florida. 


life of the system more than 300%. The Mead-Morrison 
hydraulic rail clamps are provided with serrated shoes 
to grip the rail and do not depend on friction to hold 
the structure fixed to the rails. For better operator 
visibility when unloading ships the extendable cab is 
extremely advantageous. The hopper enclosure con- 
fines dust to the hopper area, greatly reducing the 
amount escaping to the outside. 


TERRY CORPORATION 


PILE HAMMERS CAR DUMPERS GRAB BUCKETS CAR HAULS 


RS MEAD-MORRISON DIVISION e¢ HARRISON, NEW JERSEY 
WESTERN SALES OFFICE: 7 SOUTH DEARBORN STREET, CHICAGO 3, ILLINOIS 


For more data circle 544_0n Post Card 





something great 


has happened to steam lines.. 


.. the improved 


GUN-PAKT EXPANSION JOINT 


A 





With the many types of expansion joints available 
today for steam lines, it’s important for engineers 
to “know their joints’’ when making a choice. 
Engineers know that Gun-Pakt maintenance costs 
have always been exceptionally low. 


NOW ... with the new Yarway Type W Gun-Pakt 
expansion joint you have these important added 
advantages— 
CONVENIENCE— improved angle of packing guns 
makes them more accessible, thus reducing main- 
tenance costs. 


INCREASED STRENGTH—thanks to new one- 
piece integral body and gland. 
| Part of an in- 
2A ea Sa stallation of 37 LOWER MAINTENANCE—new packing gun 
Pekt Maio design permits injection of special plastic packing 
directly into packing space under full steam pressure. 


¥ Joints at a Mid-West . 
LOCK WELD ( “Ee 7m. \. if state institution No need for costly shut-downs for repacking. 


—_ , | Now is the time to find out more about Gun-Pakt 


Details of new joints. Write for Yarway Bulletin EJ-1916. 
packing gun arrangement 


on Gun-Pakt Joints 
n Gun-Pakt Joint YARNALL-WARING COMPANY 


100 Mermaid Avenue, Philadelphia 18, Pa. 
Branch Offices in Principal Cities 


GO Bh 7.17"'7.\'@ WITH CONFIDENCE 
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Power Engineering’s Monthly Probe of Power Facts 


Something brand new is the Nuclear Periodic Table presented by Yasha Yavitch 
in his article, Hz Ds as Fuel in Fusion Power, in ATOMICS, this issue, page 42. This 
effort to organize the many new particles that have been discovered in the nuclei of 
atoms may never replace the familiar Periodic Table of the Elements; but from a 


nuclear standpoint it makes excellent good sense 





2's adaption of a new 360-deg nozzle ring to high-volume-flow mechanical drive 


GI g 
irk > rill ye - by > seed 5 12.500 rp or ler re t y 
turbines will permit turbine speeds up to 12,500 rpm over a wide range of ratings, 
without any appreciable increase in turbine dimensions. Turbine maintenance is also 


ex pec ted to be reduc ed 
——e 


Trend to packaged power units continues to grow. Latest idea is a packaged pump 
ing station, which is solving the problem of draining below-sea-level land at half 
the cost of conventional stations. It’s an English development, built around a design 


by Stephen M. Hawes, consulting engineer. For details, see page 75 





Unusual fuel-burning practice is being used by Celanese Corp in their plant at 
Rome, Ga. They have six Stirling-type boilers, all fired with coal by Westinghouse 
multiple-retort underfeed stokers. But two of these boilers also have gas burners, 
which makes possible the simultaneous burning of coal and gas. Watch future issues 


of Power ENGineerinc for details on this type of firing and method of control 





New fast action recloser has come out of McGraw-Edison Co of Milwaukee. The 
device can restore interrupted electric service in 24% cycles, or slightly more than 
1/30th of a second. It has been developed to serve larger loads, interrupt greater fault 
currents, and can be used in industrial areas up to 14.4 kv 





Crisp County Power Commission's new plant at Warwick, Ga., is a very flexible 
combination of 5000-kw gas turbine, 12,500-kw steam turbine, and a pressurized 
steam boiler. The gas turbine burns gas, can be used for peaking, and its exhaust heat 
can make 150,000 Ib of steam per hr in the boiler, to run the steam turbine in com- 
bination. If the gas turbine is shut down, the boiler is fired by pulverized coal to 
operate the steam turbine. Why and how this plant was designed and built will be 


told in a future issue. 





Interested in a simple way to present turbine start-up and shut-down procedure 


to your operators? Charts can be an effective way of doing this. See the model bar 


graphs shown in color on pages 90-91 of this issue 











Air-Source 


Several years of experience indicates economies better than es- 
timated. This type is not limited to warm regions; it functions well in 
northern climate. Compound-compression is key to successful operation 


By J. R. HARNISH”™ and 
R. C. NIESS* 


IR-SOURCE heat pumps were 
thought to be practical only in 
warmer climates. Recent develop- 
ments using compound-compression 
have extended the practical applica- 
tion to areas having winter design 
temperatures of 10 F. and even 
lower. 

Until about two years ago, nearly 
all air-source heat pumps were in- 
stalled with single-stage compression, 
generally sized to handle the summer 
cooling requirements. Since the effi- 
ciency of the refrigeration compres- 
sor decreases at low outside air tem- 
peratures, the single-stage compres- 
sion system could provide sufficient 
heat only when the outside air tem- 
perature was above perhaps 25 or 
35 F. To provide sufficient heat at 
lower temperatures, supplementary 
electric heaters were added to make 
up the load deficit. The resistance 
heaters left something to be desired 
since they provide only 1 Btu of heat 
per each Btu purchased from the elec- 
trie utility, compared to ratios of 
about three to one for the heat pump. 
Also, these large blocks of resistance 
heaters were undesirable to the elec- 
tric utilities, due to the low load- 
factor. 

The development of a compound- 
compression air-source heat pump 
eliminated the need for the electric 
heaters. At low outdoor-air tempera- 
tures, compound-compression (series 
gas flow) will provide more heating 
capacity for a given displacement, 
and will provide the heat more effi- 
ciently. 

Figure 1 illustrates an air-to-water 
refrigeration cycle for summer cool- 
ing, where adequate single-stage com- 
pression is provided to meet cooling 
needs. Liquid refrigerant evaporates 
and absorbs heat from water flowing 
through tubes in the cooler-conden- 
ser, W. The resultant chilled-water 
is circulated through cooling coils, C, 
that remove heat from air blown over 
them. 

The refrigerant gas is pumped by 
the compressor, B;, from which it is 
sent under pressure to heat exchange 
units, A. There the refrigerant is 
cooled and condensed to a liquid, in 
coils cooled by spray water and out- 
side air, and returned through an ex- 
pansion valve, E, to the cooler. 

In winter, the system operates on 
single-stage, or switches to multi- 
stage compression, when low outside 
temperatures demand greater heat 

* York Division of Borg Warner Corp. 
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input to keep indoor temperatures at 
a comfortable level, as shown by the 
diagram in Fig. 2. 

Outside-air passes over refrigerant 
evaporator coils in the heat ex- 
changer, A. Since the temperature of 
the refrigerant in the coils is well 
below that of the air, the evaporating 
refrigerant absorbs heat. 

Compressors, B, and B,, raise the 
temperature and pressure of the re- 
frigerant gas to a point at which it 
can condense in the cooler-condenser, 
W, to produce sufficiently hot water 
for comfortable, indirect heating of 
air blown over heating coils, C. Liquid 
refrigerant is returned through an 
expansion valve, E, to the outdoor 
heat exchanger, A. 

The alternate arrangement (shown 
in the lower half of the diagram 
utilizes liquid sub-cooling. If job con- 
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Heat Pumps 


ditions permit, the refrigerant inter- 
cooler, G, may be omitted, and coils, 
D, (containing high-pressure liquid 
refrigerant) may be inserted in the 
fresh air inlet to heat incoming air; 
and, at the same time, lower the re- 
frigerant liquid temperature to the 
heat exchanger, A. This sub-cooling 
process further increases the effi- 
ciency of the system. 


Advantages of Heat Pumps 

Not many years ago, the air-source 
heat pump was looked upon as an ex- 
perimental curiosity whose potential 
was many years in the future. Today, 
it has emerged from this status to 
that of a recognized method of main- 
taining year-round comfort condi- 
tions in buildings used for nearly 
every purpose. Some reasons for its 
widespread acceptance are: 

1. Advances in the art, and im- 
proved equipment efficiencies, result- 
ing in lower expenditures for both 
power and equipment. 

2. Lower building costs, since the 
boiler room and stack are eliminated. 

3. The space normally provided 











Fig. 1. Heat pump, summer cycle. Air-to-water refrigeration cycle for summer cool- 
ing, where adequate single-stage compression is provided to meet cooling needs 
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Fig. 2. Heat pump cycle, winter operation. Here the system operates on single- 
stage, or switches to multi-stage compression, when greater heat input is required 
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Prove Practical and Economical 


BASIS FOR FUEL —- ECONOMY COMPARISONS 


CONVENTIONAL _ 
LOAD 


O DEG OUTSIDE 00% 
70 DEG INSIDE 

800,000 BTU/HR LOAD 
FUEL INPUT-1,000,000 BTU/HR 

STEAM OR 
HOT WATER 
AT ANY TEMP 


’ 


RELATIVE COST 
$1.00 


HEAT PUMP 


100% LOAD 


120° 

110° - 

HOT WTR t 
100° 


O DEG OUTSIDE 
70 DEG INSIDE 
800,000 BTU/HR LOAD 


COND G 
TEMP 


90° 
FUEL EQUIVALENT 
INPUT- $1.40 








35 DEG OUTSIDE 50% LOAD 
70 DEG INSIDE 

400,000 BTU/HR LOAD 

FUEL INPUT-500,000 BTU/HR 


STEAM OR 
HOT WATER 
AT ANY TEMP 
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35 DEG OUTSIDE 
70 DEG INSIDE 
400,000 BTU/HR LOA 


EQUIVALENT 
35¢ 


FUEL 
INPUT 


35° 





30° | 
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Fig. 3. Fuel-economy comparisons. Sections A and C compare a conventional sys- 
tem with heat pump—at zero degrees outside. Sections B and D are for 35 F 


for the boiler room, stack, storage 
tanks, etc, can be utilized for business 
income. 

4. Over a 15 or 20 year write-off 

period, the definite upward trend in 
the cost of fossil fuels, as compared 
to a relatively level cost of electric 
energy, indicates a further savings in 
operating cost in future years. 
5. Present building methods em- 
ploying double glazed windows, bet- 
ter insulation, higher lighting inten- 
sities, etc, have all tended to bring 
the winter heating and summer cool- 
ing loads into better balance, requir- 
ing less additional equipment to 
handle the winter heating peaks. 

6. Expensive water treatment for 
boiler protection is eliminated. 

7. The dirt nuisance, more and 
more a problem in many areas, is 
eliminated. 

The air-source heat pump lends 
itself favorably to commercial and 
industrial buildings used for nearly 
any purpose. Present installations in- 
clude large and small office buildings, 
department stores, churches, research 
laboratories, factories, banks, TV 
stations, cafeterias, printing plants, 
as well as many other structures. 

With the widespread use of build- 
ings for industrial purposes through- 
out this country, the number of meth- 
ods of obtaining heat from various 
sources is almost unlimited for heat 
pump applications. A few illustra- 
tions are: 


1958 


1. On larger buildings, the removal 
of heat from interior systems which 
require cooling throughout the year. 

2. Any plants where heat is re- 
moved from process work, friction- 
generating equipment, exhaust fumes 
from ovens, ete. 

3. Recovery of heat from refrig- 
eration condensing units, or packaged 
air conditioners, whose heat is other- 
wise rejected to a cooling tower or 
city sewer. 

4. Removal of heat from 
phone exchanges, calculating, 
tabulating-machine rooms, etc. 

5. Capturing heat from building 
exhaust air. 

In each instance, heat is available 
at a relatively high temperature, but 
generally not sufficiently high to 
satisfy the space comfort tempera- 
tures required. By the use of a heat 
pump, this heat can be elevated to a 
higher temperature level where com- 
fort conditions can be maintained 
even on the coldest days. 

The office building installations, 
using compound-compression, range 
from 30 tons air conditioning (300 
Mbh heating in a —10 F design area), 
to the large and impressive Columbus 
& Southern Ohio Electric Co building 
which requires over 550 tons air con- 
ditioning and 2200 Mbh heating; 
also in a —10 F design area. 

One unique and interesting project 
currently under construction is to 
provide heating for the ice skating 


tele- 
and 


arena and associated facilities at the 
1960 Winter Olympics to be held at 
Squaw Valley, California. Here the 
heat removed in freezing four large 
ice-skating rinks will be rejected from 
the heat pump system to the occu- 
pied spaces. When insufficient heat is 

from this source, outside 
be used as the heat source 


available 
air will 


with outside temperatures as low as 


or. 

In all these installations the heat 
pump system offered space-saving 
advantages over conventional heat- 
ing and cooling systems, due to the 
absence of boilers, fuel storage facil- 
ities and chimneys. Also the space 
required for the outdoor air units in 
some instances was less than that re- 
quired for the otherwise necessary 
cooling tower. 


Estimating Consumption 

With conventional heating systems 
using coal, gas or oil as a fuel, esti- 
mating fuel consumption for space 
heating is a well-established proce- 
dure and has been successfully used 
for many years. 

In recent years the increasing pop- 
ularity of air-source heat pumps has 
brought about the need for an equally 
reliable procedure for predicting the 
system power requirements. Operat- 
ing economy, while not a prerequisite 
to the development of the year-round 
heat pump market, must often be 
considered in analyzing a particular 
application. 

A new approach must be taken 
when estimating air-source heat pump 
operating costs for larger commercial 
and industrial applications (above 
approximately 25 tons summer cool- 
ing load or 200 Mbh winter heating 
load). Since the coefficient of per- 
formance (COP) of an air-source 
heat pump varies with the outdoor 
temperature, any operating cost anal- 
ysis must be keyed into the expected 
hours of operation at various outdoor 
temperatures. 

This basic concept is illustrated in 
Fig. 3. This is not a detailed calcula- 
tion but rather a schematic descrip- 
tion. Section A for the figure sets up 
the basic conditions. The Btu input 
would represent 80 per cent burning 
efficiency somewhat high, but not 
of consequence to this analysis. Fuel 
cost is reasonable. Note that tem- 
perature levels are unimportant ex- 
cept as they affect the heating load. 
Next refer to Section B where the 
heating load was reduced to 50 per 
cent, as a result of a rise in outdoor 
temperature to 35 F and a consequent 
50 per cent reduction in outdoor-in- 
door temperature difference. Depend- 
ing on boiler-burner combination, 
fuel input will drop to perhaps 50 per 
cent but certainly no lower. Note 
again that temperature levels have 
no influence except on the heating 
load. Referring to Section C, where 








the same full-load condition is taker 
for heat pump operation, the various 
temperature levels at which the sys- 
tem will operate are exceedingly im 
portant. They establish the heat head 
through which the system must op- 
erate, which in turn establishes the 
work input 

Dollar value of heat pump input 
may be higher than fossil fuel on any 
given job at this condition. However, 
the heat 
pump at half load, note the effect of 


j 
ior 


referring to Section D 


temperature changes on the heat 
head. Since heat transfer surfaces 
have not been changed, and since 
heat transfer is practically linear 
with temperature difference at con- 


stant surface, the temperature levels 
have been materially changed. The 
combined effect of reduced load and 
reduced head result in a substantially 
reduced energ\ input Noting 
the overall comparison, it can be seen 
that the heat pump gains at reduced 
load (higher temperature levels), and 
loses at the lower temperature levels. 
Thus, the Irequency ol occurrence, 
and duration of time, at various ten 

perature levels become exceedingly) 
important in the analysis. 

This illustrates that, although the 
heat pump may be more expensive 
to operate at low outdoor tempera- 
tures, the greater number of hours 
experienced at higher temperatures 
will offset this condition. For in- 
stance, Philadelphia has a 0 F winter 
design temperature, but the average 
temperature throughout the heating 
season is approximately 44 F. Even 
in Chicago with a 10 F design, the 
average temperature is 35 F. 

The estimating method, used 
several recent installations of com- 
pound air-source heat pump systems, 
is to analyze weather data over an 
extended number of years. The heat 
pump determined 
over a range of outdoor temperatures 
and related to the detailed weather 
analysis. The electrical demand (and 
consumption) is then calculated on a 


monthly basis 


cost. 


on 


performance is 


Power Use Below Estimate 
One of the frst compound-con 

pumps was 
installed in the newly -renovated Hei- 
ronimus Department Store, Roanoke, 
Virginia. This 4-story plus mezzanine 
and basement has approxi- 
mately 90,000 sq ft total floor area 
Designed to operate effectively at 
outdoor temperatures as low as 0 F, 
the heat pump can provide 312 tons 
of refrigeration for summer cooling, 
and 2,450,000 Btu per hour heating 
capacity. 

Chilled, or hot water, fan-coil units 
on each floor condition the indoor air. 
The air is delivered through ducts to 
ceiling and wall diffusers. Between 
seasons, the heat pump can be used 
to heat, with increased quantities of 
outside air providing any cooling re- 
quired. An automatic seasonal change- 
over controller switches the cycles 
according to load requirements. 

Roof installation of all heating and 


pression air-source heat 


store 
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Fig. 4. Graph showing heating load, kw demand and power consumption of heat 
pump installation, for a 20-month period. Note curves of building and total load 


conditioning equipment leaves 

basement free for business use. 
A tremendous amount of interest 
has been aroused by this heat pump 
installation; and, to provide factual 
operating data, and for comparison 
with estimates, appropriate check 
metering instruments were placed in 
operation in May 1956 by Appa- 
lachian Electric Power Co, an operat- 
ing company of the American Gas 
and Electric system, whose power 
lines serve this installation. 

Meters, recording demand and con- 
sumption, were installed to measure 
the electrical input to both the heat 
pump system and to the total build- 
ing operation (including the heat 
pump). These data are shown in 
curve form on Fig. 4, as well as the 
heating degree-days on a monthly 
basis, for the operating period of 
nearly two years. 

The electric utility industry has 
always sought to achieve a higher, 
and more even, load distribution 
throughout the year. In past years, 


air 


the 


most generating plants experienced a 
total load much heavier in winter 
than in summer. With the coming of 
widespread air conditioning, heavier 
loads are now generally encountered 
in the summer. THE END 





Editor’s Note 


This highly informative discussion 
of heat pump development will 
be continued in the July issue of 
POWER ENGINEERING. Some actual 
cost data will be presented on 
installations which have been in 
service for several seasons. Don't 
miss the conclusion of this most 
practical article, written by ex- 
perts who have been closely 
connected with heat pumps from 
the beginning of the development 
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Floating Pumping Station Cuts 
Conventional Cost in Half 


Pump designed for many drainage, cooling water or irrigation uses. 
This prefabricated power package is another POWER ENGINEERING 
description of what can and is being done in packaging power units 


PACKAGED pumping stations are 

solving the problem of draining 
below-sea-level land in England at 
half the cost of conventional stations. 
Floating on the surface of the water, 
they have many other advantages be 
sides their low initial cost. 

Unit electrically- 
driven axial-flow pump installed in- 
side a cylindrical steel tank. Flexible 
connections link this floating pon 
toon with an exit pipe which 
charges through a dyke. Aside from 
a mooring point and con- 
nections to a power source, this exit 
pipe is the only site work required. 

Whole installation is fabricated 
a well-equipped shipyard, keeping 
costs to a minimum in this depart- 
ment. Unit weighs about five tons, 
ready to launch, compared to some 70) 
tons of material and equipment which 
go into a conventional plant of com- 
parable size. Shipping and handling, 
therefore, is relatively simple. 


consists of an 


dis- 


electrical 


Design of Machinery 
As the pump is always at 
level, additional economies are possi- 
ble in the actual equipment. When 
an axial-flow pump is immersed in 
water the starting current is high, 
and consequently starting devices 
are necessary to limit the initial cur- 
rent surge. The pump in the pontoor 
primes itself automatically, so across 
the-line starting is up to 
fairly 


water 


possible 
high horsepowers, and simple 
star-delta starting above this. 

Bearings are reduced to a mini- 
mum, due to the compactness of the 
equipment and the elimination of a 
long pump shaft. There are three ball 
bearings which require lubrication 
only twice a year, and water 
lubricated bearing which runs indefi- 
nitely without attention. 

Pontoon has a normal usable ver- 
tical range of & ft, which is consider- 
ably more than the usual fluctuation 
of the average lagoon in which it will 
be used. When drainage from the 
surrounding territory is excessive, or 
under flood conditions, the pontoon 
is released automatically from its 
delivery pipe, and floats free and 
without damage to any reasonable 
height. It is still moored during this 
period, of course. 


one 


Automatic Controls 
Pump size is selected to accommo- 
date a substantial flow above the aver- 
age expected. This results in two sub- 
stantial operating economies. During 
periods of normal flow, automatic 
controls start and stop the pump so 


that it operates during low tide, 
when the opposing head is at a mini- 
mum, and during the hours when 
off-peak rates are in effect. 

Should the water level rise to a 
certain height, however, other con- 
trols over-ride the timing devices. 
Under these conditions the pump op- 
erates continually until such time as 
reduced to the normal 
operating range, at which time t 
timing devices once more take over 

Operation of the over-ride is initi- 
ated by a pair of metal conductors 
fixed vertically above the water, at a 
predetermined height. When the wa 
ter rises high enough to touch then 
it serves as a conductor and closes 
circuit. This circuit operates a rela 
which starts the pump motor, which 
continues to operate as long as the 
water is as high as the rods. (These 
are mounted on a separate staging 
protected against wave action by a 


the level is 


re 


the 


metal shield. 

Installations are designed to oy 
erate for long periods unattended 
There is an automatic bilge pump to 
deal with any leaks that may de- 
velop. The underside of the hull is 
prevented from rusting by cathodi 
protection, and the upper surface is 
coated with a bitumastic material to 
preserve it from weathering. Air vents 


provide a flow of fresh air through 


the cylinder when the pump is run- 
ning, cooling the motor and _ pre- 
venting condensation. 

Weeds and debris are kept out of 
the pump by gratings on the twin in- 
each side of the pontoon. 
When pumping stops, the water in 
the pipe line flows back through the 
system, clearing the gratings of ac- 
cumulated matter. 


lets on 


Sizing the Pump 

Stephen M. Hawes, consulting en- 
gineer who designed the packaged 
pump, points out that the factors 
determining the proper size of the 
pump for a given installation are 
rainfall, run-off, percolation rates, 
water storage, and discharge head. 

While installations thus far have 
been electric, and have been used for 
drainage of land, the system should 
be excellent for certain irrigation or 
cooling water applications. Such an 
instance would be where the source of 
water is a river, ocean or lake which 
varies in level, or where the founda- 
tion for a conventional pumping sta- 
tion would be expensive, difficult or 
impossible to build. 

Internal combustion engines could 
well be incorporated rather than elec- 
tric motors, and floating fuel storage 
which could be towed to the scene 
is another possibility. THE END 


Floating tank contains complete pumping station. Intake grills open to both sides 
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Fig. 1. Oscillating grate stoker in present design 


Fig. 2. “A” 





indicates cross tee grid assemblies of grate 


How the Spreader-Fired Oscillating 


Cross between a dumping grate (for cost) and a traveling grate 
(for operation), oscillating grate wins important advantages in 
firing for boilers for which a traveling grate stoker would not be 
economic. Here’s the gist of 8 years of experience with the device 


By J. K. L. MIGNACCA* 


i EVELOPMENT of the spreader 

stoker was given impetus by the 
need for an efficient means of burning 
a wide range of solid fuels inexpen- 
sively, with a minimum amount of 
human labor. Most of the early de- 
velopment was centered about the 
coal feeding and distributing mecha- 
nism. 

Concurrent with this work on the 
feeders, experimental study was done 
on a grate surface ideally suited for 
spreader firing. Earliest spreader 
grates of the stationary and dumping 
types were in keeping with market- 
able costs of a complete unit of the 
smallest sizes. 

As use of the spreader stoker gained 
favor, its application to larger size 
boilers was considered. At this point 
the stationary and dumping grate 
presented serious limitations. With 
the advent of a traveling grate as a 
continuous ash discharge for the 
spreader stoker, the limiting features 
of the stationary and dumping grates 
were overcome, permitting the use of 
spreader firing on larger boilers. 

As the traveling grate spreader 
stoker developed, it was realized that 
the feature of continuous ash dis- 
charge permitted uninterrupted fir- 
ing, without upset for cleaning fires 
and ash removal, resulting in more 
efficient operation of the unit. This is 
due in part to reduced excess air and 
reduced carbon loss. 

Another advantage of the contin- 
uous ash discharge spreader is the 


ability to operate for longer periods 
between ash removal this period 
being limited only by the size and 
capacity of the ash pit, which is not 
an integral part of the grate but an 
appendage into which the ashes from 
the grate are continuously discharged 
at a rate equal to the accumulation 
on the grate. 

The grate can then operate with a 
constant depth of protective ash and 
a constant resistance to air flow. 

All of the advantages of the con- 
tinuous ash discharge spreader stok- 
ers were limited to the larger boilers 
which justified the added cost of the 
traveling grate. On the relatively few 
small spreader stokers with traveling 
grates, all of the advantages of the 
continuous cleaning were realized, 
pointing up the need and potential 
of a spreader grate whose cost of 
manufacture and resulting selling 
price would approach that of a dump- 
ing grate, and whose operation would 
duplicate the traveling grate. 

Thus was born the oscillating grate 
spreader stoker. 

Riley Stoker Corp started develop- 
ment of the oscillating grate spreader 
stoker in 1950. Several different ex- 
perimental models were built and 
tested. Based on the experience ob- 
tained with these models, a pilot unit 
was built and furnace installed to ob- 
tain complete operating data under 
actual firing conditions. From this 
installation, the undesirable features 
were gradually eliminated and im- 
provements incorporated resulting in 
the present design (Fig. 1). 


Construction embraces four major 
components: 1. table or grate surface; 
2. inclined flat springs or flexure 
plates; 3. rotating eccentric weights 
or grate drive; 4. partitions or walls 
with necessary seals forming a wind- 
box around and below the grate sur- 
face. 

Grate surface consists of a rigid 
steel frame, cross tee grid assembly 
(Fig. 2) on which are attached grate 
bars, heat-resisting alloy castings. 
This surface is rigidly attached to 
and entirely supported on flat steel 
plates, flexure plates (Fig. 3) inclined 
at 70 deg from the horizontal. 

Flexure plates are in turn rigidly 
attached to longitudinal members 
which are an integral part of the side 
enclosures (Fig. 3). 

Grate drive consists of weights ec- 
centrically mounted on a shaft whose 
generous bearings are attached to the 
cross tee grid (Fig. 5). 

Contact-type seals are employed 
along the sides and across the ends of 
the grate surface to contain the pri- 
mary air within the windbox assuring 
maximum air flow through the grate 
surface for combustion. 


Ash Bed Movement 

Ash bed movement may be ex- 
plained briefly by considering one 
complete cycle of grate operation 
(Fig. 4). Grate moves toward and 
away from the observer in completing 
one cycle (observer standing at dis- 
charge, or ash pit, end of grate). For- 
ward and upward movement of the 
grate surface, during the first half- 
cycle or forward stroke, imparts a 
similar impetus to the fuel bed resting 
on it. 

During the second half-cycle or re- 
turn stroke, the grate surface moves 
backward and downward to its orig- 


* Design Engineer, Riley Stoker Corp 
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Fig. 3. 


indicates flexure plates, inclined at 70 deg 











Grate Looks Today 


inal starting position, the inertia of 
the fuel bed preventing it from fol- 
lowing this rapid movement. Fuel 
bed drops back to the grate surface 
where it now occupies a position in 
advance of its former location. Repe- 
tition of the cycle will, of course, 
create further forward movement of 
the fuel bed. At an amplitude of 
l.-in. and a frequency of 1200 cycles 
per minute the entire fuel bed appears 
to flow along. 

Since the rate of fuel and ash travel 
on the grate is high, approximately 
5 in. per second, and the required 
travel for spreader stoker firing aver- 
ages only a few feet per hour, depend- 
ing on burning rate, ash content in 
the fuel, desired ash bed depth, etc, a 
timer is provided which controls the 
grate running and idle intervals. 

One of the obvious advantages of 
the oscillating grate is its simplicity 
Entire grate drive, encompassing all 
moving parts, requires lubrication 
only at the two bearings and motor. 
There are no other parts subject to 
friction wear. The grate bars are 
amply ribbed for air cooling and 
grate maintenance is negligible if the 
usual operating procedures for spread- 
er stoker grates are observed. 


Low Load Operation 

If low load operation is anticipated 
on an installation, the grate should 
be installed so as to convey the ash 
bed toward the rear of the furnace 
and the grate zoned for control of air 
along its length (Fig. 6). 

During low load operation the fuel 
is spread over a reduced area of the 
grate, covering only one-half or one- 
third of the front of the grate. Air 
flow through the remaining area of 
the grate at the rear is shut off. In 
this manner the effective burning 
area of the grate is reduced, permit- 
ting an efficient burning rate on this 
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area, thus overcoming the major fac- 
tor against acceptable low load op- 
eration on spreader stokers. 

Rear ash discharge is the only 
practical way to obtain efficient, 
smokeless operation, because with a 
front discharge, it is not possible to 
distribute fuel satisfactorily to only 
the rear portion of the grate; nor is it 
practical to operate with only the 
front portion of the grate active, 
since the rear portion would then 
have no protective coating of ashes, 
and grate maintenance would be pro- 
hibitive. Inactive portion of the grate 
must be protected by ash as any at- 
tempt to protect it by cooling air 
would result in low CQO, and low 
efficiency. 


Suspension Burning 

In an oscillating grate fired furnace 
any combination of fuels is possible, 
observing the usual precautions when 
suspension firing over a grate surface 

Figs. 6 and 7). If suspension firing is 
anticipated for a short interval of 
hours or a few days, the recom- 
mended procedure is to stop the grate 
for a few hours while still burning 
coal to accumulate a protective ash 
bed of 6 in. or more. During suspen- 
sion burning, the feeder distributor 
shafts are continuously turning to 
prevent uneven heating. 

If suspension burning is anticipated 
for extended periods of weeks or 
months, the grate surface should be 
protected with approximately 6 in. 
of ash and covered with one layer of 
fire brick dry set and the feeder open- 
ings sealed with fire brick or refrac- 
tory. Layer of fire brick over the ash 
bed prevents loss of insulation of the 
ash due to erosion of the ash. 


What About Soot Blowing? 


There has been considerable 
cussion about the use of soot blowers 


dis- 


Fig. 4. Amplitude of plates moves the grate 





Fig. 5. Grate stoker drive has weights 
which are eccentrically mounted on shaft 


on spreader fired boilers. Sole func- 
tion of the soot blower is to keep the 
heat absorbing surfaces of the boiler 
clean, to assure maximum heat trans- 
fer from the gases to the boiler water 
and steam. Occasionally, ash will de- 
posit on the metal tube surfaces in the 
regions adjacent to the furnace. This 
is influenced by furnace temperature, 
tube metal temperature and the 
chemical analysis and fusion tem- 
perature of the ash in the fuel. In this 
instance soot blowing of the metal 
surfaces at the furnace outlet is bene- 
ficial. 

However, in subsequent boiler 
passes, the heat recovery surfaces 
beyond the boiler, the dry coarse fly 
ash particles in the gas stream do not 
have a tendency to adhere but rather 
would tend to scrub the surface 
gently yet sufficiently to keep the 
surfaces clean. Soot blowing in these 
regions represents unnecessary initial 
expense and waste of steam. It has 
the added disadvantage of adding 
moisture to the gases. 

Most serious operating procedure 
against soot blowing is the sudden 
unbalance created in the reinjection 
system. Under normal operating con- 
ditions, the many small pockets with- 
in the gas passes outside the gas 
stream will rapidly fill with loose fly 
ash. Soot blowing will put all this fly 
ash in suspension, momentarily over- 
loading the reinjection system and 
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Fig. 6. Rear discharge arrangement, for low load operation 
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contributing to possible stoppage of 
part if not all of this system. 


As for Controls .. . 

It is the belief of the writer that 
the most effective automatic control 
of the spreader stoker is not presently 
being utilized. Ideally, the combus- 
tion control system should contain 
three separate components: the fuel 
feed, forced draft, induced draft (Fig. 
8). First component receives its im- 
pulse from the steam pressure and 
controls fuel feed. Second component 
receives its impulse from the steam 
flow and controls forced draft. Third 
component receives its impulse from 
the furnace draft and controls the in- 
duced draft system. 

First component is comparable to 
present master controllers. Fuel feed 
through the coal feeding mechanism 
varies with the flow characteristics of 
the fuel. For this reason the position 
of the fuel feeding control is a poor 
measure of Btu input to the furnace. 
Thus the steam pressure and fuel 
feed control positioning will vary for 
any given steam flow. 

Steam flow, however, is a very ac- 
curate measure of Btu output, which 
in turn is a reasonably accurate meas- 
ure of Btu input. Since the forced 
draft requirement is determined by 
Btu input and not the position of 
coal feed, it can be more accurately 
controlled by steam flow. This, then, 
is the second component in the con- 
trol system. 

Third component is at present al- 
most universally used. Actual fur- 
nace draft is sensed and an impulse 
sent to the induced draft system to 
maintain the desired pressure or draft 
in the furnace. 

The entire control system need not 
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be overly expensive or complicated. 
Basic mechanism of most present 
master controllers would suffice for 
fuel feed. A means of measuring 
steam flow (not recording necessarily 
and converting this flow measure- 
ment to a simple positioning device 
with manual biasing would suffice for 
forced draft control. Present furnace 
draft controls to the induced draft 
system completes the combustion 
controls. 

Oscillating grate control timer can 
either be manually controlled or 
actuated from the forced draft con- 
trol with manual bias. 

Several grate control timers have 
been tried, each having its own par- 
ticular advantages and disadvan- 
tages. Requirements of the timer in- 
clude one “off” time device ranging 
in time from 0 to 60 minutes and one 
*‘on”’ time device for each grate sec- 
tion making up the total grate area 
in the furnace, each ranging in time 
from 0 to 60 seconds. 


Controlling the Grate 

Description of the control of the 
grate section can best be understood 
by citing a typical installation. 

One boiler fired by three spreader 
stoker feeders would have three oscil- 
lating grate sections (one per feeder). 
Depending on the rate of ash accu- 
mulation on the grate surface the 
timer may be set to keep all grate 
sections idle for 20 min, after which 
one grate section will oscillate for 2 
sec, then in sequence the second grate 
section will oscillate for 2 sec, and 
lastly, the third grate section will 
oscillate for 2 sec. All three sections 
will then remain idle for 20 min, com- 
pleting one timed cycle. 

If the rate of ash accumulation on 
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Fig. 8. Ideal combustion control system 
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the grate surface increases due to in- 
creased burning rate or higher ash 
content in the fuel, the 20-min “ off” 
or idle interval is reduced to some- 
thing below 20 min. Inversely, the 
“off” interval is increased, with a 
reduced rate of ash accumulation on 
the grate, the objective being to 
maintain a reasonably constant pro- 
tective ash bed thickness, preferably 
between 3 to 5 in. Whether the grate 
timer is manually or automatically 
controlled, only the “off” time is 
adjusted. THE END 





WOULD YOU LIKE TEAR SHEETS? 
Readers wanting tear sheets of 
any article appearing in the issue 
for their personal file may ob- 
tain them by indicating the item 
desired on one of the post cards 
appearing in this issue—Editors. 
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Steam Purity Monitoring Permits 
Big Savings in Blowdown 


From the continuous recording of steam purity, numerous advantages 
accrue. Early knowledge of variations helps shoot trouble, prevent 
serious consequences of various mechanical or operating deficiencies 


By RUSSELL W. LANE * 


| LOW DOWN in the modern power 
plant must be sufficient but not 
excessive. Excessive blowdown causes 
water wastage, increased water treat- 
ing costs and indirectly increases re- 
turn line corrosion. (Excessive blow- 
down requires greater introduction of 
make-up, which increases the corro- 
sive tendency of the steam by in- 
creasing the CO, content, which is 
derived from the breakdown of make- 
up water alkalinity. 

Another important 
heat wastage from 
down, which may represent one-half 
or more of the total loss. 

Insufficient blowdow n, on the other 
hand, may be responsible for carry- 
over, or for scale and sludge accumu- 
lation of sufficient magnitude to 
cause tube failures. 

Blowdown limits at the individual 
plants are ordinarily based on ac 
cepted practices in feedwater treat- 
ment, on set limits based on boiler 
pressure, on the expected boiler op- 
erating rating, and on experience in 
operation of the particular type or 
make of boiler. 

In these days of modern sludge con- 
ditioning and scale prevention by 
chemical treatment, it should be rec- 
ognized that the primary purpose of 
blowdown is to provide pure steam; 
therefore it is axiomatic that blow- 
down limits should be based on the 
steam purity or the product be ing pro- 
duced. 

Steam purity should be measured 
under various operating conditions, 
so exact and economical blowdown 
limits may be established. The effect 
of certain variables, such as operating 
conditions, feedwater constituents 
and contaminants, boiler internal de- 
fects in the form of leaks in baffles or 
in steam purifying equipment, or 
general design deficiencies, cannot be 
evaluated without such measure- 
ment. 


factor is the 


excessive blow - 


Monitoring Stearn Purity 

Modern conductometric methods 

References 1 and 2 at end of article 
for the measurement of steam purity, 
which eliminate the well-known in- 
terference from carbon dioxide, am- 
monia, and amines, and which require 
minimum attention, are available to 
establish exact blowdown limits and 
to spot check steam purity for lim- 
ited periods. 

Continuous monitoring of steam 
purity, particularly in the plants pro- 
ducing their own power, offers more 
advantages. Such monitoring of steam 
purity, a measure of boiler product, 








Fig. 1. Heart of the steam purity moni- 
toring system. Steam condition is ana- 
lyzed conductometricly, then recorded 


has been found to provide checks on: 

1. Water level and feedwater reg 
ulator adjustment 
2. Condition and efficiency 
steam purifying equipment 

3. The effect of excessive load \ 
ations 

{. Feedwater treatment and blow 
down control 
5. Feedwater contamination 
oils, foaming agents, etc. 

6. Purity of steam entering turbine 
or contacting food or manufactured 
goods. 


To gain the advantages cited above 
and to increase plant efficiency by 
reduction of blowdown losses, J. M. 
Sharp, Chief Supervising Engineer of 
the State of Illinois Dept of Public 
Welfare, and J. F. Bryan, Chief En- 
gineer at the Elgin State Hospital, 
arranged for installation of steam 
purity testing equipment in the hos- 
pital power plant at this institution 
in 1955. 

A comparison of the original and 
present operation is shown in Table 
I. The steam plant has now operated 
at a boiler water dissolved 
concentration of 4500-5700 ppm for 
a period of two years. 

Examinations of the turbine and 
the boiler internals have shown en- 
tirely satisfactory conditions. Rec- 


solids 


ords of the annual savings in coal, 
water, and chemicals have indicated 
that approximately $5000 savings is 
being attained by operation at the 
lower blowdown rate. 

Plant produces approximately 1,- 
250,000 lb of steam per day at 150 
psig. The turbine is a 1250-kw non- 
condensing type. A condensing 2000- 
kw turbine now being installed is 
expected. to further reduce make-up 
and blowdown during spring to. fall 
operation. 


Water Chemistry 

Sources of make-up water are two 
wells, of which the analyses are 
shown in Table II. These supplies 
are zeolite-softened and acid-treated 
to an alkalinity of 25 ppm. 

Chemical post tréatment consists 
of lignin-type sludge conditioner, 
anti-foam, caustic soda, sodium tri- 
polyphosphate, sodium sulfite and 
the neutralizing type of amine for 
condensate system protection. Mod- 
ern anti-foam treatment has been em- 
ployed to reduce possible carryover 
tendency. 

Previous boiler feedwater treat- 
ment practice had indicated that a 
maximum of 3400 ppm boiler water 
dissolved solids should be maintained 
at this point. Operation at this level 
of dissolved solids permitted inaccu- 
racies in control of zeolite softening, 
post chemical treatment, etc. 

Steam purity testing, however, in- 
dicated that these modern, high ca- 
pacity, water wall boilers (46,000 Ib 
per hr) could be operated at 7000 ppm 
dissolved solids without carryover, 
and since excellent plant control was 
in evidence, operation at reduced 
blowdown was justified. Steam pur- 
ity measurements had also shown 
that the other older boilers (10,000 
22,000 lb per hr capacity) in this 
plant must be operated at a lower 
dissolved solids limit (4500-5000). 

Steam purity testing equipment 
also furnishes a rough approximation 
of the amine concentration, since the 
conductivity is recorded previous to 
and following the amine removal in 
the tester. In the absence of signifi- 
cant ammonia concentrations, the 
difference between the two record- 
ings provides an empirical indication 
of the amine concentration. 


Operating Experience 
Since adoption of the lower blow- 
down rate, several operating experi- 
ences have indicated the absolute 


* Illinois State Water Survey 








Fig. 2. Generating room of Elgin State Hospital. The purity 
recorders show at extreme right. New turbine is at far end 


need and value of having a continuous 
record of steam purity. 

In one instance when the _ per- 
centage of make-up increased rapidly 
because of a sudden reduction in 
low-pressure steam usage and con- 
densate return, carry-over was indi- 
cated on the recording instrument 
before the usual periodic boiler water 
dissolved solids tests could be made. 
Manual blowdown was applied im- 
mediately and production of pure 
steam was resumed. 

In another case, carryover was in- 
dicated when placing a boiler in 
service after cleaning. Investigation 
disclosed that a valve in the drain 
line from the steam purifier had not 
been opened. Upon correcting this 
condition, carryover was eliminated. 

Impure steam is often the cause 
of numerous costly maintenance 
problems in institutional and indus- 
trial steam power plants. It may 
cause outage and extensive repair of 
steam turbines and engines and re- 
quire the repair and replacement of 


Table |. One-year daily averages be- 
fore and after blowdown reduction 


Before After 
Steam (Ib) 1,306,600 1,213,900 
Make-up (gal.) 50,700 38,900 
Make-up (%) 32.4 26.8 
Dissolved Solids 3120 4910 
(ppm) 
Blowdown (%) 6.5 3.5 


Table Il. Comparative tabulation of two 
water sources illustrates one problem 


Well 


Well 

Silica as SiO 14.9 9.0 
Sulfate as SO, 199.0 32.0 
Chloride as Ci 51.0 29.0 
Alkalinity as CaCO 288.0 256.0 
Hardness as CaCO 518.0 274.0 

| Calcium as Ca 114.5 66.0 
Magnesium as Mg 56.0 27.0 
Total Content 673.0 349.0 





superheater tubes, reducing valves, 
traps, and steam or return piping. 

Likewise, impure steam may create 
problems when introduced into surgi- 
cal sterilizers and steam cookers. It 
may contaminate canned foods and 
other manufactured goods during 
processing. It may cause steam en- 
gines and steam turbines to operate 
at lowered efficiency and may, when 
severe, cause explosions and plant 
outages. 


Other Incidents 

In a State plant using a deionizer 
for production of boiler make-up, 
abnormally low steam purity was in- 
dicated previous to amine removal in 
the steam purity analyzer while nor- 
mal high purity (no carryover) was 
indicated following amine removal. 
High carbon dioxide and or ammo- 
nia in the steam was concluded to be 
responsible for the indicated steam 
contamination. Investigation of the 
feedwater ion exchange system dis- 
closed that channeling of the resin 
bed was reducing feedwater quality 
and increasing gaseous impurities in 
the steam. 

In another power plant, a pressure 
regulating valve for reducing high- 
pressure (250 psig) steam to low- 
pressure (5 psig) steam operated 
sluggishly. Steam flow charts showed 
extreme load changes and steam pur- 
ity measurement indicated carryover 
during these periods. After replace- 
ment of the regulating valve, high 
steam purity was again obtained, 
and serious damage to the turbines 
was avoided. 

Importance of close attention to 
operation of zeolite softeners was 
indicated in another plant. When 
make-up hardness exceeded 20 ppm 
and the generally-accepted organic, 
antifoam, alkalinity and phosphate 
concentrations were maintained, car- 
ryover occurred during extreme load 
changes when only 3000 ppm boiler 
water dissolved solids (60 feedwater 
concentrations) were maintained. 
When make-up hardness was main- 
tained below 10 ppm, no carryover 
occurred, even when boiler dissolved 
solids were above 4000 ppm. 





Fig. 3. Control and instrument board of the two new boilers. 
Portions of piping visible show high quality of maintenance 


In other plants improvement in 
steam purity has been demonstrated 
and effected by scheduling soot blow- 
ing, ash removal, etc, during light 
boiler load periods. Plant engineers 
have been cautioned to allow time 
to elapse between those operations 
and to stagger these operations be- 
tween the individual boilers. Opera- 
tion at high water level has also been 
discouraged as a result of demon- 
strated consequences. 

Steam purity measurement has 
been helpful in locating causative 
factors in problems of turbine opera- 
tion or maintenance. In one plant, 
brief turbine slow-downs occurred 
periodically, so spot checking of boiler 
steam purity was initiated. 

When steam purity was found to be 
high, investigation elsewhere revealed 
that traps in the steam header line 
were defective, causing slugs of accu- 
mulated condensate to enter the tur- 
bine and cause temporary slow- 
downs. After installation of legs and 
new traps on the header line, the 
turbine operation became normal. 


New Installations 

Another application of steam pur- 
ity measurement in the Illinois state 
institutional power plants has been 
the performance testing of new boil- 
ers. All new boilers installed in state 
institutions are tested for steam pur- 
ity to be assured that the boilers 
meet guarantees and to correct such 
operating deficiencies as appear be- 
fore maintenance problems develop. 

These many experiences have con- 
firmed the fundamental concepts 
adopted by the Illinois State Water 
Survey that monitoring of steam 
purity is an important function of its 
boiler feedwater service (3) to the 
State institutional plants. THE END 
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Hospital Steam Is Big Business 


Fig. 1. Exterior view of building housing 
both power plant and laundry of St. 
Bernard's Hospital, Council Bluffs, Ia. 


Fig. 2. Modern hospital boilers. New- 
est was installed in '53, others in '48. 
All pertinent safety devices are used 


Fig. 3. Duplex 6 by 4 by 6-in. Gardner- 
Denver boiler feed pumps, governed 
by Swartwout water-level controllers 


Furnishing heating and other steam needs for two hospitals having 
a total of 392 beds, plus two nurses’ homes, is the task of this 
steam plant in lowa. Chief Engineer describes his plant's growth 


By JAMES T. FARRIS* 
N 1948 WE FIRED up our new 


boiler plant, and opened our new 
laundry. The new plant consisted of 
two Kewanee two-pass high-test boil- 
ers of 150 hp each, with space avail- 
able for two additional boilers. Each 
of these boilers is equipped with En- 
terprise combination gas-oil burners 

Fig. 2), capable of producing 7000 Ib 
per hr of 100-psig steam. 

Mercy Hospital and St. Bernard’s 
Hospital, which are separated by a 
city street, and their respective 
nurses’ homes, are all supplied from 
our plant. 

Central control panel consists of 
steam-flow meters, over-fire and up- 
draft gages, damper regulators, signa! 
horns, start buttons, main switches 
and a CQ, indicator. 

Feedwater enters the 
through a Cochrane deaerating heater 
at about 215 F. 

Each boiler is equipped with con- 
tinuous blowdown, and is given one 
heavy blowdown per day. Boiler wa- 
ter concentration is held between 60 
and 80 grains, with a pH value of 11. 
Zero water is used for make-up, and 
our main treatment is for oxygen. 

In 1953 a new wing was added to 
St. Bernard’s Hospital, increasing 
facilities to 212 beds. A 25-ton air- 
conditioning unit was installed, serv- 
ing certain areas. This operates in 
conjunction with the heating system. 

Heating system is of the closed 
hot-water circulating type. Water 
temperature is controlled by an out- 
side thermostat through pneumatic 
controls to pumps and steam valves. 

All piping is easily accessible, be- 
ing installed in walk-through tun- 
nels and vertical pipe shafts. It is 
completely color-coded. 

Ice water is circulated from a cen- 
tral water-chilling unit located in 
the tunnel equipment room. It is 
also piped to X-ray developing tank. 

At the time of this addition we in- 
stalled our third boiler, identical with 
the two already in place. In addition 
a 10-kva standby generator was in- 
stalled to operate boilers and pumps 
in the event of a power failure. 

In the summer of 1957 we com- 
pleted a new nurses’ home for 60 
nurses. This building is also heated 
with forced-circulation hot water, 
having its own Johnson pneumatic 
controls, and, in two zones, convert- 
ers, water storage, air compressors, 
and condensate pumps in basement 
equipment rooms. THE END 


boilers 


* Chief Engineer, St. Bernard's Hospi- 
tal. Council Bluffs, lowa 


Fig. 4. One of the tunnel equipment 
rooms, including converters, circulat- 
ing pumps, flash and hot water tanks 


Fig. 5. Controls and circulating pumps 
in nurses’ home. Each of two zones has 
its own converter and circulating pump 


Fig. 6. Control valves of nurses’ home 
heating system. All water piping and 
sewer viping above ground is of copper 
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Sewage Plant Doubles as Lab 


For Equipment Maker 


Killing two birds with one stone, this manufacturer utilizes new 
sewage-treatment plant, not only for conventional purposes, but 
also as full-scale model and laboratory for testing new equipment 


By J. J. GILBERT * 


LTHOUGH Link-Belt Co has 
been manufacturing equipment 
for water, sewage and _ industrial 
waste treatment plants for over 36 
years, it was not found necessary to 
build its own sewage treatment facili- 
ties until it was decided to build its 
new manufacturing plant in Colmar, 
Pa. When manufacturing facilities 
within the city limits of Philadelphia 
became overloaded to the limit, it 
was decided to seek a suburban loca- 
tion. The site selected was at Colmar. 
Foresight in the selection of the 
site not only provided a railroad sid- 
ing, but also a small stream for the 
disposal of the sanitary wastes from 
the plant. Being a rural location there 
was no municipal water supply or 
sewerage system. Three wells were 
drilled to provide water for drinking, 
lavatories, cafeteria and air condi- 
tioning only, as no water is used in 
the manufacturing processes. 

A treatment plant had to be built 
to treat these wastes prior to dis- 
charge into the Neshaminy Creek, as 
this creek is part of the Philadelphia 
Suburban Water Co water supply 
near the Philadelphia city limits. 

Colmar Plant was built to design 
and fabricate all types of material-han- 
dling systems. Link-Belt’s complete 
line of transmission products, chains, 
sprockets and other conveying equip- 
ment are used in the manufacture of 
its sanitary-engineering equipment 
for water, sewage and_ industrial 
waste plants. Therefore, the Colmar 
Plant has been designated as a manu- 
facturing plant for sanitary-engineer- 
ing equipment. 


Dual-Purpose Plant 

Sewage treatment plant at Colmar 
in addition to treating the sanitary 
wastes from the manufacturing plant 
provides the Link-Belt Sanitary En- 
gineering Dept with an installation 
where experiments can be run with 
complete control and under constant 
observation. A chemical analysis lab- 
oratory was installed and completely 
equipped not only for routine tests 
during normal operation, but also for 
experimental work. 

In addition the laboratory is used 
for analyzing industrial wastes sub- 
mitted by potential customers so that 
equipment can be custom-designed 
to treat any specific waste. 

Plant has been designed and con- 
structed with a great degree of flex- 
ibility, and also with provisions so 
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Fig. 1. General view of a new Link-Belt bio-filter sewage treatment installation 


that changes can be readily and eco- 
nomically made to test and develop 
other equipment. The plant is basi- 
cally a bio-filtration system consisting 
of a hand-cleaned bar screen, primary 
and final settling tanks, two bio- 
filters, a digester, chlorination equip- 
ment with contact tank and sludge 
drying beds. Settling tanks and bio- 
filters are arranged for series flows 
with recirculation ratio of 2 to 1. 
Based on an estimated 1962 em- 
ployment of 1400 day-shift employ- 
ees, the plant is designed for a flow 
rate of 90 gpm. The digestion tank 
and the sand beds have been designed 
with a capacity sufficient to care for 
an additional 600-man night shift. 


Uniflow Settling Tanks 

Link-Belt has done considerable 
experimental work which has led to 
the development of the uniflow set- 
tling tanks which are used at this 
plant. These tanks are constructed 
with a rapidly decreasing depth and 
multiple effluent weirs which give 
results comparable to conventional 
settling tanks with a 25 per cent 
reduction in volume. 

At the Colmar Plant, both primary 
and final settling tanks have been 
designed for the rapid slope feature. 
Initially, the primary tank floor has a 
rapid slope while the final tank is 
constructed with provisions for a 
false bottom so that it can be easily 
converted to a uniflow tank. This is 
especially important because it offers 
opportunity for studying the two 
types in a single installation under 
identical conditions. 

Link-Belt is also interested in pre- 
aeration of sewage to increase sus- 
pended solids removal and biological 
oxygen demand bod) reduction. 


Porous air diffuser tubes have been 
installed at the influent end of both 
settling tanks. An air compressor in- 
stalled over the final settling tank 
provides the necessary air for experi- 
mental work on preaeration. 


Flow Diagram 

Sewage flows by gravity out of the 
manufacturing plant to the screen 
chamber with its manually-cleaned 
bar screen having one-in. clear open- 
ings. The distribution box, following 
the screen, has manually-adjustable 
stop plates operating in welded steel 
guides to direct the flow. Normally 
the flow is as shown in the flow dia- 
gram in Fig. 2. 

By properly positioning the stop 
plates the primary or the final set- 
tling tank may be by-passed for 
maintenance. The stop plates can 
also be arranged so that the primary 
settling tank and the primary bio- 
filter may become the final settling 
tank and secondary bio-filter, while 
the final settling tank and secondary 
bio-filter become the primary settling 
tank and primary bio-filter. 

Sewage flows from the distribution 
box to the primary settling tank at 
the rate it is delivered to the sewage 
treatment plant from the manufac- 
turing plant. The maximum design 
flow to the primary tank is 90 gpm. 
In addition, a constant 180-gpm 
quantity is recirculated from the 
primary bio-filter through the pri- 
mary tank. 

Total effluent of 270 gpm is col- 
lected by the draw-off trough system 
and flows to the primary wet well. 
Of the 270 gpm, 180 gpm are pumped 

*Engineer in Charge, Sanitary Engi- 
neering Equipment, Colmar Plant, Link- 
Belt Co 
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by the submerged-type non-clogged 
sewage recirculation pump to the 
rotary distributor of the primary 
bio-filter. The other 90 gpm passes 
over a weir that separates the pri- 
mary and secondary wet wells. 
Approximately 50 per cent of the 
suspended solids and 35 per cent of 
the bod are removed in the first trip 
through the primary settling tank. 


Bio-Filters 
Bio-filters are each 25 ft in diam 
and are 4 ft deep at the periphery. 
The filters are filled with 2 in. to 4 in. 
stone and provided with a continuous 
tile underdrain system. The rotary 
distributor is driven by water jet 
action to spread the sewage evenly 
over the entire surface of the bed. 
Biological action is produced by a 
gelatinous film with aerobic bacteria 
which build up on the stone in the 
bio-filter. The colloidal = 
maining in 


solids re 
the sewage after passing 
through the settling tank cling to the 
gelatinous film and are thus removed 
from the sewage. 
These bacteria stabilize the 

and when the growth on the stones is 
sufficiently heavy it breaks free of 
the flows to the distributior 
box with the recirculated liquor, and 
is re-introduced to the primary set- 
tling tank where it settles to the bot- 
tom as sludge. Flow from the bio 
filters is by gravity. Stop plates are 
provided for each filter discharge 
manhole so that the filters may be 
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flooded to control fly growth and to 
flush out the beds. 

Tops of the stop plates are at the 
same elevation as the top layer of the 
stone, so that flow through the filters 
can continue even during flooding, 
and also to prevent the overflow. 

Regardless of the sewage influent 
from the manufacturing plant, an 
equivalent of partially-settled sewage 
flows from the primary to the sec- 
ondary wet well. 

Final settling tank flow circuit is 
similar to the primary and also in- 
cludes a 180-gpm recirculation con- 
stant. An amount equal to the raw 
sewage flow (90 gpm at design rate 
flowing into the secondary wet well, 
flows to the chlorination contact tank 
and passes over a V-notch weir for 
measuring prior to discharge into the 
Neshaminy Creek. 

Sufficient chlorine is added to the 
treated sewage by manual-contro 
solution-feed visible vacuum-type 
chlorinator so that all bacteria are 
killed. The chlorinator has a capacit: 
of 25 lb of chlorine per 24 hr. 

Chlorine-contact tank is of the 
wooden-baffle type to promote mix- 
ing and has a capacity sufficient to 
insure not less than 30 min mixing 
and detention. A chlorine residual of 
0.4 ppm is maintained in the effluent 
to give positive ; complete 
sterilization. 

As it was found necessary to locate 
the treatment plant at an elevation 
of about 18 in. below the maximun 
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recorded high water level in the 
Neshaminy Creek a 180-gpm pump 
is installed in the chlorine contact 
tank. This pump is automatically 
float-operated to elevate the effluent 
and discharge it under pressure when 
the creek is at flood stage (about once 
a year). 

At other times the effluent dis- 
charges by gravity. The discharge 
pipe from the chlorine contact tank 
feeds from the bottom to prevent 
accumulation of settled solids. A 
check valve in the discharge line pre- 
vents the creek from backing up 
during flood stage. 


Sludge Handling 

Sludge can be withdrawn from_the 
primary and final settling tanks inter- 
mittently or continuously by means of 
adjustable sludge-withdrawal valves. 
The sludge is withdrawn under hy- 
drostatic head to a sludge pit where 
it can be aerated and returned to the 
settling tanks for resettling, in order 
to increase the efficiency of the set- 
tling tanks. The scum from both the 
primary and final settling tanks is 
discharged into an adjacent scum pit. 

One plunger-type sludge pump is 
used to pump the sludge and scum to 
the digestion tank. This pump also 
can be used to dewater the settling 
tanks and recirculate the contents of 
the digestion tank. Digested sludge 
is stored in a storage chamber at the 
end of the digester, which when full 
is emptied by the sludge pump into 
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Flow diagram of the plant, designed to incorporate latest equipment, and to test new designs under use conditions 








one of the sludge-drying beds which 
will hold one storage chamber full of 
sludge. The drying beds have a drain 
connecting with the influent sewer. 

During normal operation the raw 
sludge from the primary and final 
tanks is pumped to the digester once 
or twice a day. During this pumping 
period an equal volume of super- 
natant liquor is discharged from the 
digester to the raw sewage flow at the 
screen chamber. 

Supernatant liquor discharge is so 
located that the water level in the 
digester is always at least 1 in. above 
the underside of the roof. This pre- 
vents the accumulation of gas in the 
top of the digester and eliminates all 
danger from explosion. 

Manholes on top of the digester 
extend 5 ft above the underside of 
the roof to provide hydrostatic head 
for discharge of the digested sludge 
to the sludge storage chamber. 


Mechanical Equipment Used 

Primary and final settling tanks 
are equipped with straightline sludge 
collectors. A rotating scum pipe has 
also been provided to remove the 
scum which accumulates on the sur- 
face of the tanks. A straightline scum 
breaker is installed in the digestion 
tank to break up any surface scum 
and to keep the gas domes free of 
scum. 

Sludge collectors are operated by a 
common drive unit with clutches 
being provided so that one or both 
may be operated. The scum breaker 
is Jpowered from a dry-well-mounted 
drive unit operating through the tank 
wall. Flights on the collector are 
2 in. by 6 in. select hard redwood 
and on the scum breaker 6-in. chan- 
nels with pitched blades are mounted 
at 10-ft intervals. The redwood 
sludge collector flights are equipped 
with 3<-in. steel wear shoes for riding 
on T-rails in the floor of the tank, 
and return run tracks at the surface 
of§the tank to provide skimming. 

Scum pipes are 8-in. diam black 
steel pipe with longitudinal slots 
from side to side in each settling tank. 
The two-pipe sections are mounted 
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Fig. 3. Final and primary settling tanks, and wet-well pumps 
in foreground. Operator is at levers of scum-removing pipes 





in grease-lubricated cast-iron flanged 
end bearings mounted on the tank 
walls. A connector of 8-in. pipe joins 
them through the common wall. As 
the pipe is manually-rotated by a 
lever above the operating floor, the 
scum flows into the open slot and is 
carried off to the scum pit. 

Effluent from the plant has been 
excellent. It is always crystal clear 
and contains not over 5 ppm of sus- 
pended solids and 10 ppm of bod. As 
a visual proof of the good quality of 
the effluent small gold fish put in the 
final settling tank have survived, 
multiplied and grown to lengths of 
12 in. The digested sludge from the 
drying beds is used as humus and 
fertilizer supplement on the lawn. 





Fig. 4. Operator is tilting scum pipe to allow scum to be 
skimmed from primary tank. One bio-filter is in background 


With this sewage-treatment plant, 
all anticipated future requirements 
for sewage treatment can be effi- 
ciently met as the sewage plant site 
contains space sufficient for doubling 
its capacity. 

Link-Belt also has under construc- 
tion at its new bearing plant in Indi- 
anapolis a similar bio-filter plant. At 
this Indianapolis Plant there will 
also be an industrial-waste treatment 
plant which will discharge the treated 
wastes into the bio-filter plant influ- 
ent sewer at a uniform rate over the 
24 hour day. As the creek into which 
this plant will discharge is practically 
dry during the summer months, slow 
sand filters are also provided to in- 
sure a solid-free discharge. THE END 





Do You Need Bound Volumes of POWER ENGINEERING 
and Power Plant Engineering? 


IN ARRANGING the improved 
facilities of POWER ENGINEERINGS’ 
fine new headquarters building 
in Barrington, Illinois, we find that 
we have a number of duplicate 
bound volumes of POWER ENGI- 
NEERING and its predecessor Power 
Plant Engineering, that we do not 
need. All these volumes contain 
the complete editorial contents 


for the year, together wiih the 
yearly editorial index. Some of 
them contain all the advertising 
pages, but many do nol. 

We will be glad to supply 
these volumes to public and pri- 
vate libraries and individuals as 
long as they last, at $2.50 per 
bound volume to cover our costs 
of packing and shipping. 


List of Bound Volumes Available 


(Figure in parentheses indicates number of volumes available) 


The Practical Engineer 


Year Volume No. Yeor Volume No. 
1910 14 1914 18 (2) 

} 911 15 1915 19 (2) 

| 1912 16 (3) 1916 20 

| 1913 17 (3) 1917 2) 


Power Piant Engineering 


Year Volume Nos. 


1918 22 (2 of each of follow- 
to to ing volumes: 26, 33, 

1947 51 42, 44, 45, 46, 47, 

inclusive 48, 50, 51) 


Power Generation and Power Plant 


Engineering 

Year Volume No. 
1948 52 (2) 

1949 53 (2) 
Power Engineering 
Year Volume No. Year Volume No. 
1950 54 1954 58 (2) 
1951 55 1955 59 (2) 
1952 56 1956 60 
1953 57 | 
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Power Engineers Valve Manual... . 


Here’s the second article in a series on basic valves used 
in the power field; the first was on Plug }alves. All are 
written by experts; they will be reprinted in a salve 
Vanual for our readers at the completion of the series 
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N THE FUNCTIONAL group- 

ing of the entire valve family, the 
check valve will be found in the group 
defined as valves designed to control 
the direction of flow. Check valves 
differ considerably in their construc- 
tion and operation from the other 
groups of valves, designed either to 
stop the flow entirely (gate, plug, and 
quick-opening valves), or throttle the 
flow to a desired degree (globe, angle, 
needle, Y, diaphragm, and butterfly 
valves). 

Check valves are entirely auto- 
matic in their operation, and are 
activated internally by the flow of 
fluid or gases which they regulate. 
Check valves permit the flow of 
fluids or gases in only one direction; 
if the flow stops or tries to reverse its 
direction, the check valve closes im- 
mediately and prevents a back-flow. 
As soon as the pressure in the line is 
re-established, the check valve opens 
and the flow is resumed in the same 
direction as before. 


Basic Designs of Check Valves 

There are three basic designs of the 
check valve: the swing check valve, 
the horizontal and vertical lift check 
valve, and the ball check valve. 

Swing check valves (Fig. 1) are the 
most popular of all check valves 
since they offer very little resistance 
to the flow when in wide open posi- 
tion. They are generally used on all 


BODY 


DISC LOCKNUT 


- DISC 


~ SEAT 


piping where the pressure drop is of 
prime importance. Swing check valves 
are used for handling liquids, and can 
be installed in vertical or horizontal 
position without impairing their per- 
formance. However, these check 
valves are not recommended for such 
applications where the reversal of 
flow is frequent, since this causes the 
valve disk to fluctuate rapidly and 
result in “valve chatter.”’ 

Horizontal lift check valves (Fig. 2 
are quite frequently assembled on 
the same valve bodies as those used 
for the regular globe valves. They are 
generally used for such applications 
where the reversal of flow and pres- 
sure fluctuations are very frequent, 
since they have less tendency to 
develop ‘“‘disk slam”’ and valve chat- 
ter. Horizontal lift check valves are 
used for handling steam, air, and 
gases on horizontal piping lines, and 
they are not recommended for instal- 
lation on vertical piping systems. 

Vertical lift check valves (Fig. 3 
are similar in construction to hori- 
zontal lift check valves, and are 
especially designed for installation on 
vertical piping systems. Another 
modification of the vertical lift check 
valve is the angle vertical check 
valve, which is used on right angle 
turns in the piping systems. 

Ball check valves (Fig. 4) are 
designed to handle viscous fluids, and 
for services where scale and sediment 








Fig. 1. Sectional view of a typical swing check valve. Valve 
disk and seat are removable, for cleaning and maintenance 


are present. These valves, usually 
made in vertical, horizontal and 
angle designs, are particularly recom- 
mended for rapidly fluctuating lines 
because of their quiet operation. Dur- 
ing the ball check valve operation, 
the ball rotates constantly, equaliz- 
ing the wear on the ball and seat; 
thus prolonging the life of the valve. 

Some of the swing check valves 
have external lever and counter- 
weight balance arrangement, to make 
the valve disk more sensitive to the 
flow and open under a minimum of 
fluid pressure. Further design varia- 
tions of the check valve include the 
stop check valves and non-return 
valves. 

Stop 
called 
are actually 
globe or angle \ alves. 


check valves, sometimes 
““serew-down’”’ check valves, 
modifications of the 
This modifica- 





Fig. 3. This type valve is used for 
checking action in vertical runs of pipe 





tion consists of making a slip stem 
connection to the valve disk instead 
of using the disk locknut. In this 
design, the disk can be closed by 
hand, but can be opened only by the 
check valve action; i.e., by the fluid 
pressure under the disc. Probably the 
common application of the 
stop check valve is in safety non- 
return valves. The ASME Boiler 
Code specifies these valves for the 
boiler nozzle of every boiler, when 
two or more boilers are connected to 
the same header. These valves are 
also called boiler stop check valves, 
screw-down”’ checks. 


most 


or boiler “ 


Size, Temperature, and Pressure 

Bronze check valves are usually 
manufactured in sizes from !¢ to 3 
in., with steam working pressure 
ranges from 125 to 200 psi for 
water, oil and gas. The joints are 
usually screwed or soldered. Some of 
these valves also have flanged joints. 
The temperature limit is 550 F, by 
ASTM Standard. 

Cast iron check valves are avail- 
able in small sizes from '{ to 2 in., 
and in large sizes from 2 to 12 in. 
Steam working pressure of these 
valves ranges from 125 to 250 psi. 
Small cast iron check valves usually 
have screwed connections, and large 
valves flanged connections. How- 
ever, some of the large cast iron check 
valves also are available with screwed 
connections. The temperature limit 
for these valves is 450 F, by ASTM 
Standard. 

Cast steel check valves are avail- 
able in small sizes, from !4 to 2 in., 
and in large sizes, from 2 to 8 in. 
Steam working pressure range is from 
150 to 2500 psi, with the tempera- 
ture limit from 500 F to 1100 F, by 
ASTM Standard, depending on the 
alloy used. 

In addition to these basic materials 
listed above, check valves are also 
made of stainless steel, Monel metal, 
nickel, PVC and other corrosion- 








Fig. 2. Horizontal-lift check valve. This is frequently assem- 
bled on the same valve bodies as those used for globe valves 


resistant materials to withstand the 
corrosive action of the fluids being 
handled. However, there are no major 
deviations in the basic design. 


Seat and Disk Angle Design 

Since the pressure producing the 
flow in the pipe line must be suffi- 
cient to lift the check valve disk from 
its seat, designers have used various 
seat angles to aid this lifting action. 
The most commonly used seat and 
disk angles are 0, 6, 12's, and 45 
deg. 

In the 125 psi class, the disks of 
swing check valves usually will be 
found at an angle of 6 deg to the ver- 
tical. In the 200 psi and up class, the 
disks are usually placed at 45 deg 
angle, since sufficient pressure is 
available to lift the disk and open the 
flow in the line. Horizontal disks, 
placed at 90 deg angle to the vertical, 
are found in lift check valves. 


Application of Check Valves 

General surveys have shown that 
check valves rank third place in 
actual applications in plants, fac- 
tories, and industrial use. Gate valves 
usually rank first, with globe valves 
second, and check valves following 
immediately behind globe valves. 
Since check valves are completely 
automatic, they require very little 
attention and are real work-horses of 
the valve family. In view of the fact 
that comparatively few check valves 
are used on one line, it is a good rule 
to install better quality or higher 
pressure-rated check valves than the 
more numerous gate and globe valves 
on the same line. This policy will 
result in better service, with less at- 
tention and repairs in the future. 


Inspection Practice 
While on the line, check valves can 
be visually inspected for external 
leaks. If leaks are present around the 
pipe connections, cap or plugs, the 
check valve must be removed from 
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the line and repaired. When there is 
no pressure in the line, some of the 
check valves can be inspected and 
repaired without removing them from 
the line. On some lift-check valves 
the entire valve mechanism is acces- 
sible by removing the valve cap. If 
the disk, seat, and body are covered 
with sludge, dirt, foreign matter, or 
if the operation of the disk is sluggish 
the check valve should be 
line, thoroughl; 


or binding, 


removed from the 


cleaned and repaired. The seat and 


disk contacting surfaces can be in- 


spected easily by lifting the disk and 
checking for pitting, scoring, wire 
drawing, and erosion. 

Valves damaged or pitted 
seats and disks will not seat properly 
and must be removed from the line 
for regrinding or replacement of the 
seats and disks. On_ spring-loaded 
check valves the should be 
checked for twisting, cracking and 
fatigue. Weak or damaged 
springs must be replaced. All threaded 
surfaces must be inspected for dam- 
aged, galled, or stripped threads. 


with 


spring 


metal 


Check Valve Repair Methods 
Most check 
able disks, 


Special 


valves have replace- 
plugs and caps. 
tools are available from valve 
manufacturers for valve 
moval. The use of improper 
when removing the valve seat, maj 
the valve body and ruin the 
Before any repair 
each valve must be 
thoroughly washed in cleaning sol- 
vent and blown dry with clean com- 
pressed air. All gaskets found on the 
valve flanges or caps should be dis- 
carded. The use of old gaskets may 


result in serious leaks after the valve 


seats, 


seat re 


LOOIS, 


distort 
valve completely , 


work is done, 


s put back on the line. 

Valve disks are removed by un- 

screwing the plugs on both sides of 

and lifting out the disk 
from the valve body. Metallic disks 
should be inspected for pitting, etch- 
ing, scoring, wire-drawing and crack- 
ing, and all defective disks should be 
replaced. Non-metallic disks should 
be checked for wear, distortion, 
swelling, and fraying. 

The valve seat should be inspected 
in the same manner as the valve disk 
If the pitting and scoring is slight, the 
valve seat can be repaired by regrind- 
ing. However, if the damage is ex- 
tensive or if the cracked, 
cocked or extensively worn, it must 
be replaced. It is exceedingly im- 
portant to use manufacturer’s recom- 
mended tool for the valve 
removal. The tool must fit snugly in 
the provided lugs on the valve seat 
body and must be held straight dur- 
ing the removal procedure. After the 
valve seat is unscrewed from the 
valve body, the mounting threads in 
the valve body should be thoroughly 
cleaned with a stiff brush and clean- 
ing solvent until all foreign matter is 
removed, then blown dry with air. 

Valve plugs should be cleaned with 
a stiff wire brush and cleaning sol- 
vent, and inspected for damaged, cor- 
roded, stripped, or galled threads. All 
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Fig. 4. Ball check valve, showing the ball and seat arrangement. This type is 
usually made in veriical, horizontal and angle designs; very quiet in operation 


defective plugs must be 

If the regrinding of the seat and 
disk is necessary, the valve should be 
mounted in a suitable making 
sure that it is as level as possible. A 
moderate amount of grinding com- 
pound should be used. Some check 
valves can be ground without remov- 
ing them from the line, but a much 
better job can be done if the valve is 
overhauled in the shop. When grind 

seat, the disk should be 
pressed with a slight pressure against 
the valve seat, using a screwdriver or 
her suitable tool. The disk should 
be rotated back and forth at 
one-quarter turn and then raised and 
rotated to a new position. Continu- 
ous rotation of the valve disk all the 
way around should be avoided, since 
this may cut grooves in the valve 
seat. Generally, it will take from 3 to 
5 min to grind the valve seat. 

To check for proper valve seating, 
all traces of grinding compound 
should be removed from the 
seat and disk, and both seating sur- 
faces thoroughly cleaned. Using a 
chalk or pencil, lines should _ be 
drawn across the valve face, 
spacing them about !¢, in. apart 
Then the disk should be pressed 
against the valve seat and rotated a 
few times. If the lines are rubbed off, 
the grinding job is completed and the 
valve will seat properly. If some of 
the lines are not rubbed off, tl 
grinding should be repeated. 

After grinding the check valve, the 
entire valve should be thoroughly 
cleaned, making sure that all traces 
of the compound are removed. 

When reassembling the valve, new 
gaskets should be used. The valve 
cap bolts and nuts should be pulled 
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vise, 


ing the 
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about a 
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up evenly, on diametrically-oppo- 
site positions, to prevent warpage of 
the valve cap. All valve plugs must 
be tight and the valve disk should 
After the 
valve is openings 
should be covered with a clean cloth 
or suitable plugs to prevent entrance 
of dirt and foreign matter 

The check valve, the real work- 
horse of the valve family, is known 
for its dependability and perform- 
ance. If properly installed, it will 
require practically no maintenance 
and will outlast all other valves in 
the piping system. While simple, it is 
Vital to power piping. THE END 


swing freely on its pivot. 


reassembled, all 


Fig. 5. Gate valve and check valve 
arrangement on cooling tower line 











Brochure About Job of Power Engineers 
Now Available to Readers 


FIRST ANNOUNCED in the 
February issue of POWER ENGINEER- 
ING, publication of the brochure, 
This 1s The Power Engineer, was de- 
layed by technical difficulties and an 
epidemic of staff illnesses. Now, fresh 
from the presses, copies are being 
mailed to the hundreds of readers who 
requested them after the initial an- 
nouncement in February. 

This 24-page, two-color, illustrated 


booklet shows how the power engi- 
neer is clearly identified by what he 
does. To demonstrate this, it presents 
the career stories of 18 power engi- 
neers in 18 different types of indus- 
try. Result of an 18,000-mile special 
trip by a staff member of POWER 
ENGINEERING, it is designed to pre- 
sent the many-faceted picture of the 
job of power engineering as it exists 
today. The booklet will be widely dis- 





Inside pages of brochure, This Is The Power Enginzer, now available to readers 


tributed in business and industry and 
to engineering and technical schools. 

A number of power engineers in 
various fields who have seen advance 
proofs of This Is The Power Engineer 
were enthusiastic about the message 
it conveys; at last, said many, they 
would have something to show fam- 
ily, friends, and neighbors when 
asked: “‘What does a power engineer 
really do?”’ 

Basically, that is the purpose of the 
brochure —— to explain the nature of 
the profession that supplies America 
with the basic tissue of its industrial 
muscle. To do so, it was necessary to 
present profiles of power engineers in 
electric utilities, a refinery, steel mill, 
hospital, laundry, manufacturing 
plants, and other types of industry 
and institutions. Altogether, 18 sepa- 
rate branches of modern American 
industry and service organizations 
are represented on a nationwide basis 
from Vermont to California, North 
Dakota to Arizona. 

This Is The Power Engineer has 
been produced by POWER ENGINEER- 
ING in the interests of power engi- 
neers and their profession every- 
where. If you have ideas or sugges- 
tions about ways in which the bro- 
chure might be used to further this 
end, write to the Editor of POWER 
ENGINEERING. If you have already 
requested a copy of the new brochure, 
your name is on file and you will 
receive it soon. Those who have not 
requested a copy, should write now 
before the supply is exhausted. (Note 
to Seattle reader who sent us post- 
card: Please send name and address! 


High-Temperature Turbine Designs Improve 
Thermal Efficiencies 


ONE OF the major sessions at the 
recent American Power Conference 
centered on steam turbines and new 
concepts in design technology. Par- 
ticipating in this portion of the pro- 
gram sponsored by the Power Divi- 
sion of ASME was E. P. Hansen, 
assistant chief engineer, Steam Tur- 
bine department, Allis-Chaimers. 

He presented a penetrating look at 
high-temperature steam turbine de- 
sign improvements from operating 
experience. Co-authors of the report 
were A. C. Holmes, engineer in 
charge, steam design section and J. J. 
Fleischmann, supervisory engineer, 


mechanical design, Allis-Chalmers 
Steam Turbine department. 
Hansen noted that over 75 per 


cent of the turbines installed in the 
last ten years are in the high-temper- 
ature, high-pressure category, and in 
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ratings 75,000 kw and above. Fun- 
damentally, higher temperatures are 
used to gain tnermal efficiency, he 
said, but the designers are faced with 
the problem of maintaining this effi- 
ciency for many years. 

He divided this design problem 
into three important considerations 

high-temperature stress levels, ef- 
fects of temperature gradients and 
high-temperature oxidation. An im- 
portant factor in high-temperature 
design is the plastic behavior of the 
metals involved, he said. Rupture 
strength and creep rates together 
with plastic flow concepts are stand- 
ard considerations for design evalua- 
tion. Safety factors based on 100,000 
hour rupture strength effectively ex- 
tend the life of these components by 
factors of as high as 10 times. 

In his discussion of temperature 


gradient effects, Hansen indicated 
that as larger sizes are developed, 
effects of temperature gradients in 
high-temperature parts are of major 
concern to the designer. Steady-state 
gradients, which are relatively small 
in comparison to transient differen- 
tials seldom cause thermal stress, dis- 
tortion and differential expansion. 

High-temperature oxidation prob- 
lems (above 950 F) have brought 
about a surface reaction in the form 
of a blue-black oxide, according to 
the paper. This buildup became a 
source of trouble in reducing clear- 
ances provided between the sealing 
surfaces exposed to the steam. While 
materials with superior resistance 
properties have been developed, fur- 
ther refinements in the design of 
many of the parts affected are being 
made, Hansen noted. 
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How to Start and Stop Your Turbines 
With the Aid of Bar-Graphs 


Being interested in a relatively simple presentation of a very com- 
plicated process, we asked an expert for help. Here's an example 
of how start-up and shut-down procedures can be graphically por- 
trayed, for the training of new engineers. Why not try it yourself? 


By RALPH H. NEWTON 
lf ASKED by 


cribe exactly 
shut down, 
might be as 
paragraphs. If this same 
presented in th 
Dar 


the major operations. 


is to be 


the ! 


“grapns Will SHOW 


graphs 


cnarts, two 
These 


were prepared tor a specific turbine, 


{ - i, ; 


as described later in the text 


Start-Up Procedure 
the 
IS € xpecte d to carry 


proc 


turb ne operator, and 


] 


10ad 


If you’re 
Unit No. 2 
it 6:00 A.M... 


e( aS [OLLOWS 


drains and 


1:45 A.M. Close all 
on the turbine and 


water 
condense Start eireuls 
pump, and prime 

$:50 A.M. Seal shaft with 
both. A 


condensate pressure 


condense rs 
water, or waler seai 
quire 


condensate 


pump may ! 
run 
pump 
irom 
hogger 


the turbine steam 


otherwise, it must be 
seal; output ol the 
enough to 
5:05 A.M 
o remove alr [ron 
spaces. If both of 
are done comple tei\ 
leaks, the vacuum 
18 in. in 20 to 25 n 
5:25 A.M. Start 
pump; shut off th 
pump; latch up 
valves controlled by 
and the vacuum trip. 
A.M. “start’’ sig 
other divisions 
tercom. Admit 
perience with any unit will give you a 
good idea of how far to open the 
throttle to get the turbine rolling at 
10 to 20 per cent of operating speed. 
W hen this speed is reached, level off, 
and check turbine closely for rubbing 
see that turning 


keep pump 
Rearrange valves 


1 jobs 
and there are no 


| 


snouid react 


+} forecoir 
Lhe oregou 


inutes, 


the 


auXrli 


- a . 
9:50 Crive 
using signal or 


to turbine; ex- 


steam 


or roughness gear 
has disengaged. 
5:35 A.M 


yroceed with throttle opening in such 
I I 8 


If conditions are normal, 
a way as to reach operating speed in 
about 25 minutes from starting. Gen 
erator temperatures enter the picture 
at this time and may affect these time 
values considerably. Generator tem- 
peratures must be brought up to op- 
erating level slowly, so that all parts 
may heat evenly. Sudden, or uneven, 
increases will cause flexing of the 
winding and quicken breakdown ol 
insulation. Temperatures from sev- 
eral different points in the generator 


are recorded in the control-room. Op 
erators there will relay information 
regarding temperature trends. 
When temperatures are high 
enough, or look like they will be soon, 
speed may be increased, but don’t 
iose sight of temperatures. As speed 
the seal will improve. 
Higher speed increases the pressure in 
the seals, so it’s advisable to watch 


increases, 


not 


speed 


especially if it’s 
automatically controlled. As 
increases and seal improves, vacuum 
improves; when 24 in. is reached, the 
hoggers can do no more. The second- 
evactors, designed to handle a 
lower volume at a higher rating, will 
mprove the vacuum from 24 in. to 
normal operating vacuum (29 in., 
more or less 

As conditions permit, speed is in- 
creased, soon reaching 59 2 Cycies. 
\t this speed the operating governor 
becomes operative. The governor has 
been run to its lower limit; but ever 
so, the governor holds the admission 
valves wide open until speed reaches 
60 cycles. As speed reaches 60 cycles, 
governor closes down on the 
valves to hold 60 cycles. With the 
admission-valves only partly 
the throttle may, and should, be 
opened wide. With this tolerance, the 
control-room operator will operate 
the governor to get the unit synchro- 
nized. As the unit is “on 
line,”’ it will be loaded up to 5 to 10 
per cent of capacity. This is a period 
when everything must be checked 
over. Is vacuum improving? Is bear- 
ing-oil temperature satisfactory? Did 
the auxiliary oil-pump shut off as it 
should? Is turbine cooling satisfac- 
torily? This is the time to find faults 
for it’s a matter of a short time until 
full-load is expected. If everything 
passes the test, load is increased ac 
cording to demand or limitations. 


seal pressure m 


ary 


the 


open 


soon as 


Turbine Shut-Down 
When load reaches approximatel) 
one-fourth of full-load capacity, the 
hydrogen supply valve to the gener- 
ator is shut off; also the cooling-water 
to the generator coils. Further cooling 
of the generator would cause the hy- 
drogen pressure to drop, opening the 
pressure-regulating valve and admit- 
ting more hydrogen; with the rise in 
temperature on starting this added 
gas would result in excess pressure. 
As load continues to drop, it will 
be necessary to recirculate some of 

the discharge from the pumps. 


\t about this time the heater drain 
pumps may be shut down, and the 
heater drainage cascaded, to lower 
pressure heaters or the hotwells; the 
amount of drainage is not enough to 
justify running the pumps. 

When load 
trol-room operator will give the “ Off 
Line” signal. On receiving and ac- 
knowledging this signal, the turbine- 
operator should trip the throttle. Shut 
off evactors; break vacuum; break 
siphon on cooling-water thru con- 
densers; shut off circulating-water 
pumps; and see that the auxiliary oil- 
pump has started. When the vacuum 
has reached zero, shut off the shaft 
seals; leaving the seals on this long 
will prevent being 
drawn into the turbine along an un- 
sealed shaft. When the seals are shut 
off, open all casing drains, and shut 
off the water to the oil-coolers. 

The pump operator is still confined 
to his immediate equipment and is 
busy adjusting the boiler-feed pres- 
and flow to meet the boiler 
room’s decreasing needs. The con- 
trol-room operator is running a re- 
serve exciter to provide field to stop 
the turbine-generator. This will prob- 
ably consume 25 to 30 minutes, but 
the shaft should be watched closely 
so the control-room may be notified 
as soon as the turbine is at rest. As 
long as it’s turning, even slowly, the 
field current will do no damage, but 
when stopped, the current can dam- 
age the generator collector-rings 
severely. 

With the turbine stopped, the 
auxiliary-oil pump is shut off and the 
turning-gear oil pump started. This 
provides sufficient lubrication for the 
turbine on turning-gear at about one 
rpm. A pressure switch in the bearing 
oil line permits the turning-gear to 
run only when there is oil pressure. 
With the turning-gear oil pump run- 
ning, the turning-gear motor is 
started and engaged with the turbine 
shaft. This will keep the turbine 
rotating slowly so that the shaft may 
cool off uniformly, preventing the 
shaft from acquiring a “bow”. 

With the turbine on turning-gear, 
the operators are free to take care 
of some of the odd jobs that cannot 
be done when the turbine is running. 
It’s now necessary to set up the 
evactors so that two may be 
used in start-up of the unit, when it is 
again to be started. 


reaches zero, the con- 


cool air from 


sure 


sets 


Graphs for Specific Turbine 

The bar graphs on the two follow- 
ing pages show the principal opera- 
tions involved in starting, and stop- 
ping, a turbine of character- 
istics: Three-element, tandem-com- 
pound, 1800 rpm, 850 F, 1200 psi, 
condensing, 150,000 kw. 


these 
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Rear Admiral E. J. Peltier, Chief 
of Navy’s Bureau of Yards and Docks, 
presents Certificate of Merit to Har- 
mon S. Eberhard, president of Cater- 
pillar Tractor Co, for specialized 
tractors used for Antarctic mission 


Edward Valves held this seminar 
and plant visit for executives attending 
American Powe: Conference in Chicago. 
R. F. McCaw of POWER ENGINEERING is at 
left of man facing exhibit speaker 


20,000,000 Btu hr heat exchanger 
for converting liquid oxygen or nitro- 
gen to gaseous form at high flow 
rates is operating at Wyle Labs af 
Norco, Cal. Equipment is in 22-fi deep 
revetment cut into solid granite hillside, 
is used for testing ballistic components 
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TV wall screen idea comes step closer to actuality in this 
experimental display screen no thicker than a picture frame. 
Developed by Westinghouse, this ‘Elf’ screen combines 
an electroluminescent panel with a solid state ferro electric 
control device. It has three times the brightness of a con- 
ventional cathode-ray picture tube, may one day replace it 
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6000 miles a second go neutrons from a split uranium 
atom. This speed must be cut to about | nule a second 
if fission is to be sustained properly. It's done with 
high purity graphite, being installed here in core tank 
of AEC’s sodium-cooled reactor. The zirconium-sealed col- 
umns of graphite are made by National Carbon Company 


45 years of service is record of this 
Westinghouse paper-wound condenser 
bushing. It was part of a 30-amp oil 
circuit breaker. Tests show oldtimer 
compares well with present bushings 


New dam near Puerto Ardaz on Ca- 
roni River in Venezuela will provide 
power for that country’s first steel mill 
These giant penstocks will carry water 
to six 50,000-kw turbine generators 


Heating-cooling department for the new headquarters of 
Washington Water Power Co in Spokane boasts a huge heat 
pump system. Here's one of two Trane automatic, sealed, 
centrifugal refrigeration units that comprise the main equip- 
ment. They will supply 4 buildings with 815 tons of refrigera- 
tion in a 24-hour period, or 9,000,000 Btu of heat per hour 














Armortube Reduces the Cost of 
Installing Instrumentation 


Installation costs 


of pneumatic 


instruments and controls have 


been extremely high, but bundled tubing, in a protective sheath, 
cuts these costs drastically. Special terminals facilitate connections 


| YNAMIC GROWTH in the use 

of pneumatic transmission 
tems, for instruments and controls, 
over the past decade is well known. 
Equally well known is the high cost 
of installing the many small tubing 
lines required for systems of this 
type, which many times approaches 
the total cost of the instruments and 
controls Consequently, 
the inherent cost advantage enjoyed 
by pneumatic systems is reduced, al- 
though not completely overcome, by 
the installation cost. 

The basic requirements for helping 
to correct this were easily estab- 
lished: to devise a system or product 


SVS- 


themselves. 





which would permit greatly reduced 
nstallation cost, including both labor 
and total materials; and, at the same 
time provide adequate mechanical 
and environmental protection. This 
was basically achieved, following 
some considerable study and re- 
search with a product known as 
Armortube. 

Figure 1 illustrates an actual in- 
stallation where some tubes are in- 
stalled in the conventional fashion; 
also some in Armortube with simple 
supports. Conventional installation 
consists of a number of individual 
tubes, each with its own individual 
support, and with a considerable 


Fig. 1. Installation view showing rows of individual tubes, together with their sup- 
ports; also Armortube which contains many tubes inside a common flexible sheath 


amount of manual labor. Where ad- 
ditional mechanical protection is re- 
quired, it is necessary to build a 
housing of some type around tubes 
installed in this manner; this further 
increases the cost for both labor and 
material. Where Armortube is used, 
no special supports are required, and 
only an occasional clip is needed to 
secure it to existing structural mem- 
bers. Mechanical protection is in- 
herent, and seldom is additional 
protection required. 


Details of Construction 

Basic construction, as shown by 
Fig. 2, consists of a number of tubes 
spiraled together in order to permit 
short radius bends without distor- 
tion or reduction in the tube area. 
Tubes in the bundles are arranged in 
concentric circular rows, and one 
tube in each row is marked by plat- 
ing, or color, for identification when 
tracing lines during connection. Since 
the same cross-sectional pattern is 
followed throughout the entire 
length, a single tube in each row is 
adequate for locating any tube. 

Tubing bundle is then wrapped 
with a_ plastic-impregnated fabric 
tape, to provide a moisture-barrier 
between the tubing and the armor. 
These are usually of different mate- 
rials, and subject to electrolysis. The 
tape prevents damage to the tubing 
from sliding during bending opera- 
tions. The entire assembly is then 
wrapped with galvanized steel inter- 
locked armor to provide ease of bend- 





Fig. 2. Conventional construction of spi- 
rally-wound tubes inside flexible armor 
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Fig. 3. Close-up of tubing at control center. Many runs of tubing terminate at 
this point, from instruments or controls. Compare this to the conventional method 


ng and high impact resistance value. 

Special constructions have been 
levised to suit specific environmental 
conditions, such as outdoor or under- 
ground installations, highly corrosive 
atmospheres, etc. One specific type is 
a construction having an extruded 
thermoplastic materia! over the ar- 
for an outdoor, weather-re- 
sistant installation. 

While this product was developed 
primarily for use in connection with 
pneumatic transmission systems, 
many additional have been 
found. Direct-connected instrument 
lines, using tubing up to !»9 in. O.D., 
have been successfully installed using 
Armortube construction, with the 
same benefits as experienced with the 
smaller transmission lines. Forced- 
feed lubrication systems for large 
machinery and cranes are just one 
mportant application. 


mor 


uses 


Materials Used in the Product 

To meet a wide variety of applica- 
tions, Armortube has been manufac- 
tured from many materials. Copper, 
aluminum, plastic, and carbon steel 
tubing, in sizes ranging from 1¢ in. 
I.D. to 's in. O.D. have been used. 
The tape has normally been plastic- 
mpregnated cotton fabric, but 
where extremely high temperatures 
or radiation is encountered, glass 
tape is successfully used to provide a 
completely inorganic construction. 

The interlocked metal armor is 
normally supplied in galvanized 
steel, but aluminum and bronze have 
been used successfully for specific en- 
vironmental requirements. 

Extruded thermoplastic between 
the tube bundle and the armor is a 
fairly common construction (for di- 


rect burial in 
thermoplastic extruded over the ar- 
mor (for external corrosion and 
weather-resistance). In some in 
stances, extruded thermoplastic is 
provided both under, and over, the 
armor lor maximum 
protection and 
Direct underground burial has been 
successfully achieved by utilizing an 
insulating tape, extruded lead sheath, 
and asphalted jute followed by a 
flat galvanized-steel armor, and an 
additional covering of asphalted jute 

Only continuous lengths of tubing 
are employed, to eliminate all inter- 
nal joints; continuous lengths up to 
one thousand feet are shipped on 
reels to facilitate easy handling 


concrete), aS Well as 


mechanical 


corrosion-resistance. 


Installation Very Simple 
Figure 1 and Fig. 4 both illustrate 
typical field installations, and show 
the supporting structures which are 
used. Simple clips attached to exist- 
ing structural steel provide adequate 


supports. Electrical type junction 
boxes and end fittings may be used, 
or simple covers installed over the 
junctions as shown in Fig. 5. 


Big News is Cost Savings 

Contractors estimate the installed 
cost of small single tubes at $1 per 
foot. Comparable estimate is about 
$3 per foot for four-tube Armortube, 
and $5 per foot for 12-tube construc 
tion. Users have reported cost-sa\ 
ings of $5 to $6 per foot for 8- and 
12-tube construction, as compared to 
conventional single-tube installation. 

Of equal importance to the cost- 
saving is the saving in time for in- 
stallation. Not infrequently, a major 
project is delayed in start-up by in- 





Fig. 4. This is a typical installation, 
with junction box mounted on an |-beam 


strument not being 
plete because of the shortage of expe- 
rienced personnel to install a large 
quantity of tubing. Armortube car 
be installed by relatively inexperi- 
enced personnel; only the connec- 
tions at each end, or junction, re- 
quire personnel skilled in tubing 
work. Even for this operation, most 
mechanics have no difficulty. 

Hundreds of thousands of feet of 
Armortube now in use attest to the 
fact that the original development 
objectives were successfully achieved. 
This material was first placed on the 
market in 1951, and the usage has in- 
creased each vear, with the consump- 
tion in 1957 being over twenty times 
that of 1951. With the ever expand- 
ing use of pneumatic transmissior 
systems, and other systems to whic! 
this product is equally applicable, the 
increased usage in the next decade 
should be equally as dramatic. 

For more information about Ar- 
mortube, write The Editor, POWER 
ENGINEERING, or jot Armortube o1 
the return postcard elsewhere in this 
THE END 


systems com- 


issue. 


Fig. 5. Connectors, junction boxes and 
terminals used in product installation 
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Designed for today’s yp service deman 


DROP FORGED VALVES AND FITTINGS 
FOR TOUGHNESS AND TROUSBLE-FREE SERVICE 


Drop forged from carbon and alloy steels, Vogt valves, 
fittings and flanges will safely handle liquids and gases 
at high pressures and high temperatures in power 
plants, chemical plants, petroleum refineries, etc 

The complete line includes flanged, screwed and 
socket weld end globe, gate and check valves—ells, 
tees, and crosses—couplings—bushings—plugs—un- 
ions—flanges and flange unions—and welding heads. 


MODERN STEAM GENERATORS 


Vogt steam generators are designed to give maxi- 
mum rating in a minimum of space, with high effi- 
ciency and low maintenance expense. Bent tube 
types and straight tube, forged steel sectional 
header types to burn solid, liquid or gaseous fuels 
meet every power, process or haating requirement. 


PROCESS EQUIPMENT FOR 
EVERY SERVICE 
Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers, oil chillers, crystal- 
lizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world. 


SPECIAL MATERIALS COMBAT CORROSION 
AND PRODUCT CONTAMINATION 


Our modern shops produce a wide variety of 
equipment from special metals and alloys to fight 
corrosion and product discoloration or contamina- 
tion, Fabrication procedures insure that corrosion 
resistant properties of welds will match that of the 
materials used to construct the equipment. 


PRODUCTS 


FOR REFINERIES, CHEMICAL PLANTS 


POWER PLANTS AND PROCESS INDUSTRIES 

MORE REFRIGERATION TONNAGE AT LESS COST Wirtte Begh, 24A-OPE ber catalogs 
More than 70 years of engineering and manufactur- 

ing experience is incorporated in Vogt refrigerating HENRY VO GT MA CHIN E co. 
and ice making equipment. Absorption Systems, LOUISVILLE 10 KY. 
Compression Systems, and Tube-lce Machines in a . 

wide range of capacities serve industrial and pro- BRANCH OFFICES: New York, Philadelphia, Chicago, Cleveland 
cessing plants, and institutions, here and abroad. St. Louis, Dallas, Charleston, W. Va. 
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a ae Trenton, N. J. Public Service Ielectric & 
«gg a ewark, N. J., has work under way on new 
tation now under construction on the Delawatr r, just 
outl i this city Station wi hm equipped wit twe ste ! 
CONSTRUCTION NEWS iiiciotsing unt taet'an rR capaci sana 
y. ol * which wall be placed in service ear! 1 1960 and the 
metime in L961. Station when completed 
$130,000,000. Total capacity of compar 
2,500,000, 


Long Island City, N. Y. 
New Yor N. } 
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t 350,006 
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cres of land 20 m 


Huntington Beach, Calif. 


I : eles, ¢ 


, 200,000 turbi tap ure psi Tuxedo Park, N. Y. 
O50 | i w reheat the ‘ York, N. ¥ has anime 


l to produce 5000 kw. the 
Elk Grove, Il. I ! ly $1,315,000, will be of tl 


m tue SUSpt nded in wate! 


770 | , ) Lo onstructed by AMF Atomics In subsidiar 


Foundr o, Compal plans rese 
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Charlot 


te, N. C. New l il ‘ ul he tors. lr 
ind breaking ceremonies 800n on $12. 000.000 | 


onstructed on the 


Kll gh tinh 


pment 
| 


Lhomic poweree 
future he t 
Shreveport, La 


Pit 


tsburgh, Penna. 
work lor mst 
pacity, to be i " i 
OOLOO0 t 8 ex \lonongahe i River j com} a ¢ 
1960 and it is estimated that the lution, meluding the 
steam generating unit and auxiliaries ill cost ab $30,000,000 
310,000,000 er mp \lso, it is suggested that another simul 
ne and may be completed in the fall 
East Lansing, Mich. \I r ta igi 
State Michigat Lppror lan h Evadale, Tex. — |:ast Texas Paper & Pu 
rel ele ctor 0 ( impus grounds plans for major expansion and additions to 
ion-accelerator facilities here. Plans for the project ine ude a large group ot | | 
g $3,200,000. Ni ings including expansion of boiler and power house wilities 
mstructior ! Howard & Simon is the architect Brown & Root, Ine 1s the ol 
sulting engineer. Cost re ported to be approximatel) SS O00 000) 


River Rouge, Mich. disor 2000 Second Ave, Roanoke, Va. Appalachian Electric Power Co, 129 Camp 
’ liel rded t to the United Engi- bell Ave, has announced plans for the construction of Its proposed 
\ rs, Lr e inst lor nd housing of new Smith Mountain hydroelectri power project on the Roano 


) 
‘ 0 1 River, that envisions major usage of & pump storage plan. Cor 

320,000 kw ' ( luled ¢ pany, an operating subsidiary of the American Gas & Electri 
OO, Co ‘ rees are al Co, plans two dams, « 235-ft-high dam at Smith Mountain and 
t OO-ft dam about 17 miles downstream near Leesville Total cos 

of the project 1s estimated at better than $45,000,000, including 

onstruction of the two dams, generating taciiities, system con 

nections, substations and land purchase. Application has been filed 


with the State Corporation Commission of Virginia for a cor 


iden Powert struction permit 
ew steam-electri 
Le nm ¢ ss of $100.000.000, wi Kemmerer, Wyo. Utah Power & Light Co, Kearns 
W0,000 kw ysteni ectrie generat- | Cit Utah, has plans under construction for the 
t been imstalled on ige pew steam power plant on large parcel of land a 


vy plant has for the purpose, some time ago. Work on the new project 
in the fall of this vear for completion sometime in the 


pipeline w '} t he re part of 1961. Plant will have a steam-electric turbine installa- 
I na tion with an initial « apacity ol 150,000 kw. Cost upon comple tion 
th equipment, reported to be close to $34,000,000 








Copes-Vulcan puts combustion control 
at operator’s finger tips 


Equipped with easy-to-read recorders and control 
stations, this compact Copes-Vulcan panel centralizes 
operator control and simplifies boiler operation. This 
modern system features circuit simplicity with inde- 
pendent control loops on air flow, fuel loading and 
furnace draft. Drive units assure accurate positioning 
and fast response, and eliminate the need for intercon- 


necting control loops. 


A custom installation... 
a continuing service 


Copes-Vulcan Combustion Control is just part of an 
integrated boiler control system for regulating feed 
water, boiler steam temperature and boiler cleaning. 

Whether furnished in individual units or integrated 
into a single system, each installation is tailored to 
meet specific requirements of generating capacity, 
load range and fuel. Copes-Vulcan supplies skilled 
service, when needed, for the life of the installation. 

Write for Bulletin 1032 showing a Copes-Vulcan 
control system working at a showcase generating plant. 


ee 
: 


Precision boiler cleaning 


4 \ 
with Copes-Vuican 


Sequence or Automatic-Se- 


Selective 


quential soot blowing systems 


Space-saving pane permits 
easy monitoring, flexible pro- 
graming assures thorough 
cleaning with less steam and 


Write for Bulletin 1029. 


orate 


Copes-Vulcan Division 
BLAW-KNOX COMPANY 


Erie 4, Pennsylvania 
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Desuperheater improves 
temperature control. New 
Variable-Orifice Desuperheat- 
er* holds reduced steam tem- 
only 20’ 


»>super’r- 


perature constant 


downstream from d 
heater outlet, even over a 50- 
to-1 load range. Write for Bul- 
etin 1037. 


*Patent applied f 





























1—FEED PUMP MOTORS with 
straight up ventilation 


[This photo illustrates the ventilation 
principle incorporated in these boiler 
feed pumps moto They take air ir 
from the floor level and discharge it 
straight ip Side-b ae boiler feed 
pump motor vill not “trade’’ ventilat 
ny all anda ne Cal be placed closer 
to each othe pointed out. Another 
lvantage <« that recirculation of 
ntilating air avoided by the chin 
ney-like air circulation. The motors are 
f the box type, enabling operating per 
sonnel to “‘see over’’ them. Also, they 
are reported inherently quiet in opera 


tion, due to baffling and duct arrange 
nents which limit noise. For extreme 
quiet operation, acoustical treatment is 
available. The motors come in ratings 
to 4000 hp at 3600 rpm. Electric Ma 


chinery Mfg. C« 


2— POTENTIAL TRANSFORMERS 
buty! molded, ratings to 15 kv 


Butyl-molded potential transformers in 
ratings of 15 and 8.7 kv, in both indoor 
and outdoor models, are announced as 
featuring reduced size and weight, easier 
installation and improved reliability 
Butyl in the molded construction serves 
as a combined bushing, case and insula- 
tion. Each model is ionization-free at its 
rated voltage and has a low stable insu- 
lation power factor, company states, and 
the design capitalizes on the fire-retard- 
ant properties of butyl. The outdoor 
models, molded in company’s non-are 
tracking Hy-Bute 60, are reported to 
have increased creepage distance, reduc 


ing possibility of flashovers. Accessories 


are stainless steel for durability and 
corrosion resistance 
Specifications for both indoor and 


outdoor models include 0.3 ASA accur- 
acy at burdens W, X, Y, and Z; full- 
wave impulse levels of 75 and 110 kv 
: and i5 kv respectively, it is an- 
nounced, and thermal rating of 1000 
v-amp at 30 C ambient. Ratios are 60-, 
70-, 100-, and 120-1 for the 15 kv rating; 
35-, 40-, and 60-1 for the 8.7-kv rating. 
Net weights are 85 lb, indoor, and 110 Ib, 
outdoor. General Electric Co. 


for 8.7 


3—SIDE DUMP BUCKET offers 

in-line loading benefits 
Already in use on company’s smaller 
Traxcavators, this side dump _ bucket 
attachment is now available for use on 
the largest Traxcavator, Model 977. 
The 2',-cu yd capacity attachment is 
reported especially useful for stockpile 
loading, loading in confined areas and 
other applications. Benefits of in-line 
loading are afforded the Model 977, 
including ability to load without con- 
tinual turning demanded of many trac- 
tor shovels. To operate the attachment, 
the operator utilizes a control lever 





with the 


A third 


line 
standard bucket control levers. 
valve, installed on the hydraulic tank, 
is used to control the side-dumping mo- 
tion. Caterpillar Tractor Co 


yunted to his right in 


4—CAPACITOR UNITS rated to 
deliver full 100 kvar 
Now in limited production, these 100- 
kvar capacitors will be available in five 
standard voltage ratings from 4800 to 
7960 v, it is announced. According to 
manufacturer, they will permit lower 
installation costs per kvar, savings in 
space required for substation racks, and 
more compact pole mounted banks. 
Both single bushing and two bushing 
capacitor styles will be produced. Cor- 
nell-Dubilier Electric Corp. 


5—MONITORING SYSTEM 


serves demineralizing plants 
For checking and indicating malfunction 
in the operation of this company’s auto- 
matie demineralizing plants, this sys- 
tem, called the Monitor, provides an 
“electrical shadow, which follows the 
cycle control sequences and operation 
of the automatic valves and auxiliaries. 
If a valve operation or sequence is not 
in the proper order or a component of 
the automatic system is not functioning 
properly, the Monitor receives impulses 
from a feedback and indicates and lo- 
cates the problem. It can be arranged to 
sound an alarm, shut down the plant or 
both of these. 
The Monitor panel has three basic 
groups of lights: one shows if the de- 








Described on these pages are 
new and improved products. Use 
Reader Service Cards on pages 
121-122 to ask for more infor- 
mation on them. Just circle the 
item numbers of all the prod- 
ucts in which you are interested. 











mineralizing units are in service, regen 

eration, backwash or rinse; a second 
group shows which step is taking place; 
the third has a series of three lights for 
each valve or other auxiliary. The first 
of these lights is on when the specific 
item is supposed to be open or running; 
the second is on when the item is actu- 
ally open; and the third, a red light, 
goes on when the item is not functioning 
in proper sequence and indicates the 
cause. Graver Water Conditioning Co. 


6—PROTECTIVE COATING has a 

“built in” primer 
Charcote CIC-21 is a combination 
primer-coater, a corrosion inhibiting, 
liquid Neoprene formulation. Feature 
announced for it include ease and flexi 
bility of application; long lasting resist 
ance to weathering chemical fumes, salt 
spray and corrosion creep; excellent 
resistance to impact and abrasion. Char- 
cote CIC-21 contains five ingredients 
selected for their strong corrosion in 
hibiting nature, one of which is red lead 
An important advantage claimed for the 
coating is its tenacious adherence to 
steel, bronze, aluminum, stainless steel 
and galvanized iron. Like company’s 
other Charcote coatings this one can be 
brushed, rolled, sprayed or used as a dip 
It provides a hard, tough yet flexible 
film. Charleston Rubber Co 


7—SHAFT SEAL, bellows type, 

Teflon construction 
Only chemically inert Teflon is exposed 
to the liquid being sealed with the Type 
20, a bellows type end-face shaft seal. 
It is especially designed for use where: 
potent chemicals increase the corrosion 
rate of seal parts normally made of 
metal to the point where seal life is ma- 





terially shortened; and chemicals prone 
to crystallization sometimes inhibit the 
flexibility of a shaft seal. Main sealing 
member of the Type 20 is a bellows of 
pure Teflon integrally molded with a 
sealing face of filled Teflon. Sealing face 
material and opposed mating face ma- 
terial can be varied to suit requirements. 


POWER ENGINEERING 


Cities Service 


~ 





Crane globe valve in 


Cities Service Refining Corp. uses hun- 
dreds of valves at its Lake Charles, La., 
plant. Maintenance and replacement 
costs could be staggering, but for careful 
control of valve selection. 

For example, the Crane 6-inch, 300- 
pound steel globe valve shown above was 
installed at the Lake Charles plant 14 
years ago. Working at 250 psi., 600 deg. 
F., the valve is used in the steam line to 
a turbine-driven feed-water pump. 


C RAN E. VALVES & FITTINGS 


KITCHENS « 


PIPE © PLUMBING * 


14th year on steam turbine line 


In spite of its operation 3 or 4 times 
a week, this sturdy Crane valve has con- 
tinued tight in service and has required 
no repairs in 14 years! 

Thrifty buyers want no better reward 
than the kind of cost-cutting, depend- 
able service they get when Crane valves 
are installed. 

That’s why in the petroleum industry, 
as in all industries, you’! find more Crane 
valves used than any other make. 


HEATING 


aid 
Sv¥ar 


This is the valve used o 
nstallation above. CRANE 
1S5IXR, 300-pound cast 
steel globevalve for850 F. 
maximum temp. Sizes: 2 in 
to 8 in. For full details, see 
your Crane Representative, 


or write to address below. 


* AIR CONDITIONING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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Even the pring which maintain cor 
tact of the sealing faces are Teflor 
sleeved, so that no metal is exposed to 
the liquid, even when the seal inter 
nally mounted 

For internal mounting, a doubl 
ended-seal is used a sealing face being 
integrally molded to both ends of the 


Teflon bellows. The entire assembly i 
floated between opposed sealing faces 
For external mounting, a single-faced 
seal is ‘used and the rotating member 
secured to the shaft with a metal clamp- 
ing ring. Sizes run fron , to 2 in. 
Crane Packing Co 


8—POINTER DRAFT GAGES use 


alarm or signal light 
This pointer draft gage for indicating 
and controlling pressure, gas or air com- 
bines an indicating draft gage with mag 
netic type mercury switch for operating 
an alarm or signal light. It can be fur- 
nished with one or two switches for 
either high or low electrical contacts for 
alarm purposes. Transformer, bell or 
light can also be furnished, for 110 or 
220 v. Dial pointer gage with integral 





alarm system is illustrated. Also avail 
able are striaght line pointer gages with 
integral alarm system, and independent 
alarm system for converting existing 
gages and for air or gas pressure opera- 
tions calling for a “‘too high” or “‘too 
low’’ warning. These gages are used to 
sound an alarm or light when abnormal 


resistance to air filters, dust collecting 
systems, etc. is present. They are also 
applicable as an alarm system to call 


attention to improper high or low pres- 
sures in ducts, across air filters and sim 
ilar applications, or for remote control 

and for starting blowers 


of dampers 
through relays. Ellison Draft Gage Co 


1O0—PNEUMATIC TRANSMITTERS 


indicating and non-indicating 
Now in the Ashcroft line of pneumatic 
transmitters are pressure transmitters 
of indicating and non-indicating types, a 
bellows actuated indicating pressure 
transmitter, and an indicating tempera- 
ture transmitter. The Series 1250 Solid 
Front Ashcroft Pneumatic Pressure 
Transmitter (shown at left) incorporates 
the Maxisafe Duragauge as the sensing 
and indicating element for measuring 
pressures to 100,000 psi with accuracy 
given as |» of 1 per cent. Its output isa 
3-to-15 or 3-to-27 psi signal proportional 
to input pressure. The element operates 
on the motion-balance principle. A Tef- 
lon-coated rear disc provides access to 
both gage and transmitter and serves as 
a safety blowout relief. 

Series 1260 Non-Indicating Ashcroft 
Pneumatic Pressure Transmitter (shown 
right) feeds to indicating gages, recording 
receivers, and/or controllers. It comes 
in standard ranges of 0 to 100 in. of 
water and 0 to 20,000 psi, with accuracy 
given as of 1 per cent, sensitivity, 
1/10 of 1 per cent. It is described as 











compact and an economical means of 
transmitting information while keeping 
high pressure from the control area. 

In Series 1253 Ashcroft Solid Front 
Bellows Actuated Pneumatic Pressure 
Transmitter, bellows actuating ele- 
ment permits measuring of low pressures 
from 0 to 20 in. of water. Series 3800 
3900 Ashcroft Solid Front Pneumatic 
Temperature Transmitter measures 
temperature in installations where a ther- 
mostatic element would be more appli- 
cable than thermocouple actuation. 
Manning, Maxwell & Moore, Inc. 





11— VIBRATING SCREEN is heavy 

duty, horizontal type 
Straightline CL-Model 58 is a heavy 
duty horizontal vibrating screen. De- 
signed for dewatering, washing, washing 
and sizing a wide variety of materials, 
where head room is limited, the screen 
can be cable suspended or floor mounted; 
or a combination of both mountings can 
be used. This low-head-room screen 
achieves high intensity motion by cen- 
trifugal force, unbalanced shaft vibra- 
tors. Two eccentric shafts in the vibra- 
tor, supported by heavy duty oversize 
self-aligning bearings, are rotated by a 
helical gear speed reducer, giving the 
screen its straightline motion. 

A feature is the vibrator gear mount- 
ing. To facilitate removal for replace- 
ment of cartridge-mounted bearing, the 
gears are mounted on tapered shafts. A 
positioning rod, provided with the screen, 
makes it possible to support the shaft 
during any bearing change and keep it 
in a central position. Screen decks are 
bolted to side plates. When a deck has 
to be replaced, it can be removed with- 
out taking out the entire screen frame. 
The Straightline CL-Model 58 can be 
equipped with wash troughs, electrically 
heated decks, bouncing ball decks or 
in combination. They are made with 
single or double decks in 15 sizes from 
i-by-8 ft to 6-by-16 ft. Link-Belt Co. 





9—DUST COLLECTOR is high ef- 


ficiency, multi-cyclone type 
Of modular design, the Buf-Clone is a 
mechanical centrifugal dust collector 
claimed to provide good inlet distribu 
tion and fool-proof seal against leakage 


This construction is described as ex 
tremely rugged and flexible to meet 
particular space requirements. Each 


tube can be rated within a range of 255 
efm at 2-in. water gage pressure drop 
to 350 cfm at 4-in. water gage pressure 
drop, both measured at 300 F. Tests 
show no significant drop in efficiency, 
company notes, between 75 and 125 per 
cent of design capacity. Inlet flights and 
tube outlet sections are cast iron. Tubes 
are heavy walled seamless steel tubing. 
Standard construction is claimed good 
for maximum of 700 F. Units for cor- 


106 














rosive or high temperature applications 
are available. Buffalo Forge Co. 





12—GEAR COUPLING with inter- 

changeable bushings 
Designated the 162M, this coupling is 
designed to take up to 1800 in.-lb torque 
and offers the advantages of no lubrica- 
tion and interchangeable bushings. Stress 
relieved, injection molded nylon gears 
make possible the no-lubrication feature. 
The gears, which are held in place on 
the steel hubs by spring rings, make a 
smooth, resilient contact with the steel 
sleeve. Bushings are available for shaft 
sizes from !5 to 15¢ in. Coupling weighs 
6!» lb and is compact enough to fit on 
short shaft extensions. Bulletin 58 gives 
more details. John Waldron Corp 


13—PROTECTED MOTOR for con- 


taminated atmospheres 
Super-Seal Motors with silicone-rubber 
Sileo-Flex insulation rated for Class B 
temperature rise are announced as 
available at the same price as conven- 
tional Class A machines. Increased pro- 
tection of these motors is reported to 
enable substantial savings wherever 
moisture, heat, dirt, dust or other con- 
taminants are a problem. Complicated 
motor enclosures have been eliminated 
in many applications at worthwhile cost 
savings. According to company, heat 
aging is eliminated as a consideration in 
forecasting life expectancy of these mo 
tors, since the insulation is thermally 
stable beyond conservative Class B 
operating range. 

Complete sealing against contami- 
nants is a characteristic of the Silco- 
Flex system, manufacturer states, and 
additional protective measures are un- 
necessary. It is claimed that the void- 
free insulating wall of a Silco-Flex 
insulated coil cannot be penetrated by 
moisture, and that the sealed and vul- 
canized Silco-Flex insulation affords no 
path of entry to foreign particles. Re- 
sistant to oils and chemicals, the Super 
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HOW TO SELECT WATER-CONDITIONING EQUIPMENT (No. 6 OF A SERIES) 


Typical Water-treatment Systems 


These factors are involved in selecting 

types and sizes of equipment for a specific Rail 

use Analysis of the raw water, volume : CHEMICAL / > <A 
and quality ot water require d, initial and — FEEDERS 

operating cost of equipment, rate of amor ~ 

tization and future ‘ asa possibilities SS renee 
lypical systems illustrating widely vary- 


Ing requirements 


Treating a well water for a 
municipal water supply 
(or as pretreatment for demineralizing) 


Aerator reduces CO, .. . to lower acidity 
It also reduces taste and odor and oxidizes 
any dissolved iron or manganese. Precipi- 
tator, depending on the chemicals used 
removes turbidity, color, hardness ind oxi 
dized iron and manganese Gravity filter 
removes remaining traces of turbidity from 
Precipitator effluent. 


Treating a process water used in 
manufacturing electronic 
components 


“Package” Precipitator removes the bulk CHEMICAL 


of the turbidity, hardness and iron. Anthra- 
cite filter removes remaining suspended 
matter from precipitator effluent. Aeti- 
vated carbon filter removes color and 
absorbs dissolved organic matter. Demin- 
eralizer cation, anion and mixed-bed 
units) reduces dissolved solids to a very 
low, guaranteed maximum. Polishing filter 
removes traces of suspended matter from 
demineralizer effluent ANION 

CHANGER 





NOTE: Reprints of this series of ad 

vertisements, “How to Select Water- 

Conditioning Equipment,” are re« 
l asa handy “short course” 


for students and engineers. A set of 














reprints will be sent free, on request 











POLISHING 
FILTER 











Treating water for a steam boiler 


(For high-pressure-boiler feedwater ACTIVATED 
” : ; ANTHRACITE CARBON 
treatment, see 9 ways to demineralize FILTER FILTER 
water by ion exchange”’.) 


Hot-process softener reduces hardness to 

itew rains pel illon. It ilso reduces sil 

.. Anthracite filter removes remaining 

turbidity from the effluent of the hot 

process softener. Zeolite softener may b 
} 


idded where zeré ardness is required 
Deaerating heater removes oxygen to pre _ 


vent corrosion 


For general recommendations on any 
tvpe of water problem or equipment for its 
orrection, write The Permutit Company HOT 
Dept PE6, 50 West f4th St., New York 36 Process 
N. Y. or Permutit Company of Canada, 
SOFTENER 


Ltd loronto 1, Ont. 
. G 
ZEOLITE DEAERATIN 
HEATER 


Cte 
. ANTHRACITE SOFTENER 


PERMUTIT: a. 


rhymes with “compute it” 
A DIVISION OF PFAUDLER PERMUTIT INC. 


Water Conditioning 
lon Exchange « Industrial Waste Treatment CHEMICAL To ay 
FEEDER BOILER 


ee 
1958 
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Seal Motors need no extra 
against corrosives or oils, it is 
Allis-Chalmers Mfg. Co. 


protection 
noted. 


14—INDICATING FLOWMETER 


needs no accessory equipment 
The Mighty-I is an indicating flowmeter 
designed to measure flow in either direc- 
tion and in any pipe size for 1 '4 to 8 in. 
without additional components or ac- 
cessories. Corrosion-resistant flowmeter 


= 





requires no flanges or matching orifice 
plates, company says, and is easily in- 
stalled in any line. Although designed 
primarily for swimming pool filter oper- 
ation, it is suitable for other services 
with flow ranges up to 10 to 1. Readings 
are made directly by means of a ball 


float and a linear scale calibrated in 
gpm. Scales covering flow rates from 
3-30 gpm to 200-2000 gpm are avail- 


able. Fischer & Porter Co. 


15—GROUNDING BUSHINGS 
have nylon insulated throat 
With these bushings, only one for each 
size of conduit need be stocked. The 
nylon insulated throat is stable, com- 
pany says, and has greater abrasion 
resistance than other materials. Temper- 
atures to which the nylon may be sub- 
jected range from 25 to 240 F. Both 
screws the grounding clip screw and 
screw for binding on the conduit are 
accessible with a screw driver. Where 
knockouts are not concentric, no Jumper 
wire is needed, it is noted. The clip that 
bites into the box wall establishes suffi- 
cient continuity of ground. In cases of 
coneentric or eccentric knockouts where 
jumper wire is needed, a jumper up to 8 
solid AWG may be clamped under the 
washer head screw without resorting to a 
separate lug. Of malleable iron casting 
with steel wedge, bushings are available 
for conduit ranging in diameter from 
to 4in. The Thomas & Betts Co. 





Reader Service Cards on pages 
121-122 make it easy to get 
further information on any of 
these products. Just circle the 
item numbers of the products 
you want to know more about. 











16—CLOSING DEVICE for air 

magnetic circuit breakers 
This redesigned hand operated hydraulic 
emergency closing device for air mag- 
netic circuit breakers is designed to per- 
mit full speed closing of a circuit breaker 


on an energized line if normal power 
source fails. In the modified unit (EC-2), 
the oil storage sump is increased in size 
and segregated from the pump proper. 
A double-throw pump action reduces 
number of strokes required to activate 
the mechanism. A larger air pocket 
space permits faster pressure release. 
According to company, increased speed 
of piston return in the actuating cylinder 
for the horizontal drawout breakers is 
possible due to stronger return spring 
and use of quad rings instead of O rings. 
Allis-Chalmers Mfg. Co. 


17—ALUMINUM PAINT designed 

for high temperatures 
Certified Hi Temp 22 is a ready mixed 
aluminum paint formulated to withstand 
2200 F. It is intended for surfaces which 
reach temperatures in excess of 700 F, 
at which point a fusing action takes 
place and the coating is fused to the 
surface. This product is formulated from 
virgin aluminum of a moderately fine 
mesh, silicone, glycols, cobalt and hydro- 
carbon vehicle. It is described as high in 
brilliance and having good resistance to 
weather and industrial fumes. 

One of two formulations, RM-416-F, 
should be stirred thoroughly before use 
and is for spray application only, over a 
dry, clean and paint-free surface. It dries 
in 2 hr. One coat is usually sufficient, 
and coverage is about 600 sq ft per gal- 
lon. A formula for brush application, 
RM-416 FB, is recommended only when 
spraying is impossible. Its coverage is 
about 400 sq ft per gallon; higher in 
price. United Laboratories, Inc. 


18—SOUND DETECTOR finds ma- 

chinery defects 
The new Deluxe model of the Binaural 
Engineer's Sound Detector is designed 
to enable location of smallest internal 
defects in moving machinery. This light- 
weight, portable detector simplifies nor- 
mally inaudible defect-caused noises and 
helps locate broken, loose, worn or bent 
parts in engines, gear boxes, compres- 
sors, pumps. It is also claimed useful in 
determining efficiency of steam traps, 
and for finding leaks in air, gas or liquid 
lines. The unit utilizes dual detectors to 
transmit sounds to one or both ears as 
desired. Each detector contains both a 
pick-up diaphragm and an amplifying 
diaphragm. This twin detector feature 
makes it possible to listen to two differ- 
ent points at the same time to pinpoint 
defects quickly. A pair of extension rods 
come with the unit for reaching into 
remote places. An interchangeable bell 
stethoscope is also supplied to detect 
pressure or vacuum leaks. The detector 
sells for around $23. Burke & Co. 


19—PIPE COVERING is made of 

lightweight glass fiber 
Therma-K is described as an exception- 
ally lightweight efficient glass fiber pipe 





cover for insulating hot and cold water 
piping, low-pressure steam lines and 
refrigerant lines. For applications where 
temperatures range from sub-zero to 
350 F, Therma-K is reported to offer 
low thermal loss and long service, as 
well as light weight. These advantages 
come from the resilient, extra-fine glass 
fibers invisibly bonded into a razor-thin 
mat, it is explained. The mat is tightly 
rolled, layer on layer, so that upon 
thermosetting, this mat springs back 
like a sponge, leaving countless dead-air 
spaces between laminations. 

Available in 3-ft sections, hinged to 
open and close around pipe, Therma-K 
sections are readily joined and sealed, 
using the extra 4 in. lap of insulation 
jacket at longitudinal joint. Sections 
can be supplied in wall thicknesses for 
iron pipe from !,- to 12-in. sizes and for 
copper tubing from !5- to 3-in. sizes. 
Canvas jackets, vapor barrier jackets, 
waterproof jackets and general purpose 
jackets are available for covering this 
insulation. Ehret Magnesia Mfg. Co 


20—GAS ANALYSIS SYSTEM in 

single cabinet 
Hot, dirty exit gases up to 3200 F are 
continuously sampled, cooled, washed 
and analyzed for oxygen and combusti- 
bles content by this gas analysis system 
It analyzes exit gases from all types of 
combustion equipment including atmos- 
phere generators, open hearths, boiler 
furnaces, others. Enclosed in a compact 
cabinet, analysis system contains: a gas 








pump, washer, separator trap, electrical 
switch gear, and the gas analyzer. Trans- 
fer valves are also included if multiple 
point sample is required. System may be 
installed outdoors as well as indoors. 
More details given in Product Specifica- 
tion E65-6. Bailey Meter Co. 


21—COOLING TOWERS, induced 

draft, need minimum space 
The Hydra-Glide line of induced-draft 
water cooling towers is for use with com- 
mercial and industrial air conditioning 
systems. The towers are available in 
capacities from 8 to 75 tons. Occupying 
minimum floor space, the 8-ton Model 
3108 operates in 10.2 sq ft of floor space, 
while the 75-ton Model 3175 functions 
in 47 sq ft. The towers are factory as- 
sembled, but slip-fit joints used in the 
heavy gage steel casing simplify dis- 
assembly at the installation site. The 
towers have as standard equipment a 
plastic coating; venturi-type fan throat; 


drift eliminators; stainless steel fan 
shaft; overflow and drain fittings. Main- 
tenance time is reduced by just one 


grease point. An open-type distribution 
box facilitates cleaning, and the motor is 











Duplex Tubes 


CONDENSER AND 
HEAT EXCHANGER CLINIC 


Edited by David S. Hibbard, Metallurgical Engineer 
The American Brass Company, Buffalo 5, N. Y. 


handle dual corrosion problems 


—or unusual pressure-temperature conditions 


Anaconda Duplex Tubes are spe 
cial-purpose products designed 
primarily to meet requirements in- 
volving dual problems of corrosion 
They are usually made by drawing 
tubes of copper or a copper alloy 
either inside or outside of steel 
tubes. However, they can be 
furnished in any combination of 
components including copper or 
copper allovs with other nonferrous 
metals or steel, in a wide range of 


diameters and wall thicknesses. 


\ Duplex Tube of steel with cop 
per or a copper alloy inside is used, 
for example, in exchangers or con- 
densers handling water in the tubes 
and ammonia or a fluid with appre 
ciable amounts of ammonia in the 
shell. Moist ammonia attacks cop- 
per and all of its alloys, and may 
cause stress-corrosion cracking 
Steel, however, is not susceptible to 
such action by ammonia. Thus, the 
nonferrous tube is shielded and can 
perform its normal function of giv- 
ing long service life and efficient 
heat transfer on the “water side.” 


Other combinations of coolant— 
or heating fluid—and “stream” are 
found in petroleum refineries and 
chemical plants, in which differing 
properties are required inside and 
outside an exchanger tube. Here, 
two nonferrous metals may be com- 


bined—a Cupro Nic kel and Admi- 


ralty, for example 


For extra strength. Anaconda Du 
plex Tubes can also be used in those 
applications where internal or ex- 
ternal pressures—or the pressure- 
temperature combinations—are too 
great for a nonferrous tube alone 
In this case, the nonferrous tube is 
selected for the chemical properties 
required for the more corrosive 
uid handled; and the steel tube 
gives the needed strength. 

Heat transfer properties. The fabri 
cating method by which Anaconda 
Duplex Tubes are manufactured 
assures a tight mechanical bond be- 
tween the outer and inner compo- 
nents of the tube. This tight me 
chanical bond assures no significant 
loss of heat transfer across the in 
terface between the two compo- 
nents of the duplex tube. With du- 
plex tubes, copper and steel or cop- 
per alloy and steel, the heat transfer 
will be definitely superior to that of 
a solid steel tube of the same total 
wall thickness regardless of which 
metal is inside or outside. 


U-bends. The compact U-bend 
tube design in heat exchangers has 
many advantages, particularly 
where wide temperature differences 
exist in the unit. And Duplex Tubes 
can be readily bent to form the hair- 


Duplex Tubes can be 
furnished with the out- 
side tube cut back to be 
replaced by a ferrule of 
the same composition as 
the inside tube—to avoid 
galvanic corrosion 
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Duplex Tubes are made by drawing copper 
or copper alloy tubes either inside or outside 
of steel tubes—or of tubes of a different 
copper alloy. 


pin or U-bend tubes required—in 
the longer lengths now becoming 
increasingly popular. 
Technical Assistance. Specialists at 
The American Brass Company are 
constantly working with manufac- 
turers and users of heat exchange 
equipment, helping to solve process 
problems. This experience is avail- 
able to you. For more detailed in- 
formation on Duplex Tubes, U- 
bend Tubes, address: The American 
Brass Company, Buffalo Division, 
Buffalo 5, New York. In Canada: 
Anaconda American Brass Ltd., 
New Toronto, Ont. . 


TUBES and PLATES for 
CONDENSERS & HEAT EXCHANGERS 


Made by 
THE AMERICAN BRASS COMPANY 





MARCH ~ chem-jet DUST CONTROL SYSTEM 


“ 


COAL DUST IS CONTROLLED at strategic points by Chem-jet 
Schematic 


iagram of Chem-jet system at large southern power company 


COAL HANDLING DUST STOPPED 
AT ITS SOURCE BY CHEM-JET 


THE ONLY SYSTEM OF ITS KIND, Johnson-March 


Chem-jet is the low-cost dust control system that attacks a 


system engineered for efficient. low-cost operation 
] 


dust problem at its source ...Chem-jet stops dust befor 


it becomes airborne. 


_ Low-Cost Dust Control 
(hem-jet means low first cost, low operating cost. 


minimum maintenance 


@ Kach Installation Engineered 
Maximum effectiveness in dust control is assured 
because each system is designed to solve 


spec ifte 


problems. 


@ Coal Treated With ¢ ompound VI-R 
Ends dust problem and eliminates the hazard 


nd d ist explosion. 


Engineering analysis of your dust problem will be made in 


our plant at no obligation. 


ARCHé 
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DUST CONTROL ENGINEERS 


1724 Chestnut Street, Philadelphia 3, Pa. 


located above the fan and out of the 
humid air stream. Mason Products, Inc. 


22—LIQUID LEVEL CONTROL for 

feedwater heaters 
This control is suggested for installa- 
tions where the primary supply for 
makeup water is subject to interruption. 
In the event feedwater in the storage 
section reaches a preset low, an alarm 


sounds and the control automatically 
switches on the secondary water supply. 
A different sounding alarm is actuated 
whenever a preset high point is reached 
in the storage section, so that the trou- 
ble can be corrected promptly. Control 
is available on deaerating and non- 
deaerating feedwater heaters in capacity 
range from 3,000 to 300,000 Ib per hr. 
Stickle Steam Specialties Co. 


23—SEAL is impervious to water, 
oil, oil solvents 
MonOseal is an endless and jointless 
hydraulic seal, moulded of synthetic 
compounds, said to be impervious to 
water, oil, and oil solvents. According to 
company, the flared lip construction 
assures a perfect seal even at low pres- 
sure and the thick top allows MonOseal 
to withstand great hydraulic shock with- 
out distortion. No adaptors or reinforce- 
ments are necessary; no gland pressure 
or adjustments are required. MonOseal 
can be installed in any depth stuffing box 
from 1!6 in. up. Complete coating of 
fabric serves to prevent packing swelling 
and binding of ram. It operates at any 
hydraulic pressure. Weeping and leaking 
are eliminated even when used on worn 
equipment. A. W. Chesterton Co. 


24—STATIONARY COMPRESSOR 

is compact, 25 hp unit 
Designed for the trend toward higher 
pressures, the Model 25S2 is a 25 hp 
compressor rated for continuous duty at 
175 psi. It is also available at 125 psi. 








NEW...AND NEEDED 


KEWANEE 


READY-TO-FIRE 
18-92 hp 
PACKAGES 


For either high or low pressure application, Kewanee packages 
are shipped with burner, contro/s, gages, refractory— everything in 
place. Factory fire-testing is available, if desired 


Put Kewanee quality and the package principle together 
on your next ‘under 100 hp” project. If it's a high pressure 
job, choose from 8 packages ranging from 18 to 92 hp. For 
low pressure applications, Kewanee packages Start at 
606,000 Btuh and end, eight sizes later, at 3,091,000 Btuh 


These are famous Kewanee Scottie Jr. Boilers factory- 
teamed with Kewanee Burners for oil, gas or combination 
oil-gas firing. They arrive on the job ready to fire as soon 
as they are connected to fuel, water, steam, power and 
vent. Fuel changeover, in combination firing, is fast and 
can even be handled by automatic controls. Forced-draft 
firing eliminates a stack. No unit is higher than an 8-foot 
standard ceiling. 


New literature has recently come off the press on these 
new Kewanee packages. If you haven't seen it, send the 
coupon at right to: AMERICAN-STANDARD, KEWANEE BOILER 
DIVISION, 113 Franklin Street, Kewanee, Illinois. 


American-Standard 
Kewanee Boiler Division 
113 Franklin Street - Kewanee 


lease Supply literature 

















KEWANEE BOILER DIVISION 


For more data circle 553 on Post Card 





ACE Plastic Pipe 


Sis. 26 iced 














| 
| 
1 
| cHoice oF 9 piFFERENT TYPES 
to Oofyour ! 
; re | THE NEWEST OF MATERIALS 
corrosion-resistant piping needs | 
. | BACKED BY 100 YEARS OF 
now available from 1 source | EXPERIENCE 
| 
I 
i 
ASK FOR 
TYPE SIZES PROPERTIES VALVES BULLETIN 
ACE-ITE Threaded seneral purpose rubber-plastic blend Diaphragm 
1 Pipe Toug mpact resistant, economical. Han valves with . 
¥2 to 6 >s most mmon chemicals to 170°F Ace-Ite body 80-A 
- % to 2 
RUBBER-LINED Flanged trength of steel, resistance of hard rub Rubber-lined 
Pipe ber ft-rubber inter-layer aids shock C.1. Gate 
1¥2 to 24 resistance. Finest for alkalis, most inor Darling Gate & 
and up ganic acids, many organic acids, all salts. | Check Valves to 6e-62 
24”. Diaphragm 
Valves to 6 
Threaded Best anywhere for hot inorganic chemicals 
Pipe acids, etc. to 260-275°F. Also wide variety — — 96-A 
1 to 8 f organics. Excellent rigidity 
ACE RIVICLOR Threaded Rigid PVC. Excellent aging. Good cold im Diaphragm 
Pipe pact strength. Not affected by most inor valves with 
4 ¥2 to4 ganic acids and alkalis. Also good for many Riviclor body CE-S6 
organics 2 to 2” 
i ACE PARIAN Threaded Odorless, tasteless, rigid polyethylene, best Diaphragm 
15 Pipe for sub-zero uses. Best resistance of any] valves with 351 
% to 2” plastic at room temp. except to acetic acid Parian body 
4 ACE Threaded The oldest, still tops. Extreme resistance Rubber-lined 
HARD RUBBER ¥2 to 4 to alkalis, inorganic acids, many organics or plastic 
" Flanged all salts. Ideal for chlorine, fluorine. Wid valves above CE-51 
m6 142 to8 est range of fittings Also many ‘ 
4 plug valves, bibb 
eo. cocks, etc 
ACE SARAN Threaded Sdorless, tasteless, general-purpose Diaphragm Vaive 
Pipe Strong, takes high pressures. Not affected] with Saran body 
¥2 to 4’ by most inorganic acids and alkalis; re lv to 2”. Aliso 
7 > Tubing sistant to most organics Saran-lined CE-58 
¥g to 14” diaphragm valves 
SO a to 6” and up 
? ACE- Flexible General-purpose transparent flexible tub Ace hard rubber 
8 FLEX Tubing ng. Non-toxic, odorless, tasteless. Can] plug valves, bibb 66 
Ve to 1¥a”] steam sterilize. Excellent for chemicals cocks, etc 
SUPPLEX Flexible Non-toxic flexible polyethylene pipe. Ideal Diaphragm 
9 « Pipe for water distribution lines, drain lines, jet} valves with 
¥2 to 2 wells, etc. Resistance similar to Parian Parian body, CE-57 
= Uses insert type fittings Y2 to 2” 




















ACE Saran 


Supplex 


Ace-Ite and Riviclor are approved by 
The National Sanitation Foundation for drinking water 





RUBBER AND PLASTIC LINED TANKS, PUMPSOMOLDEDOPARTSD ETC, FOR ANTONEED 


AMERICAN HARD 
RUBBER COMPANY 


Division of Amerace Corporation 


ACE ROAD e BUTLER, NEW JERSEY 
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Displacements are 120 cfm at 175 psi 
and 870 rpm, and 133 cfm at 125 psi and 
960 rpm. The Model 25S2 is a two-stage, 
air cooled, electric motor driven com- 
pressor suggested for applications where 
compactness, light weight and minimum 
operator attention are required. By 
moving the motor partially beneath one 
low pressure cylinder, the complete 
length is but 60'4 in. Width is 37 in. and 
height, 42 in. It is pointed out that the 
compressor’s balanced design reduces 
vibration and resulting noise. Standard 
equipment includes a dual control, 
which gives the operator a choice 
start-and-stop duty of both compressor 
and motor or a continuous running of 
motor, intermittent compressing. Le Roi 
Div., Westinghouse Air Brake Co. 


of 


25—SLEEVE BEARING MOTOR of- 

fers quiet operation 
These polyphase sleeve bearing a-c mo- 
tors, designed for quiet operation in air 
conditioning and pumping applications, 
are available in standard enclosures for 
operation on NEMA voltages from 208 
through 550 v. The motors feature a bear 
ing design which employs Permawick, 
a fluid-fiber material which combines 





with oil to form a fluid mass that is ex- 
truded into the bearing cavity. Perform- 
ance tests show that it holds oil up to 
three times longer than felt wicking, 
company says, to promote longer bear- 
ing life. Solid cast iron outer construc- 
tion protects motors from corrosive ele- 
ments. Motors can be mounted hori- 
zontally on wall, ceiling, floor or sup- 
porting deck. Reliance Electric and 
Engineering Co. 


26—SERVICE HEAD eliminates 


need for threading conduit 
Clamp-type service head is designed 
to eliminate the need for threading con- 





duit. It is reported suitable for use on 
either rigid conduit or EMT without 
additional fittings. The head is secured 
to any type of conduit by tightening two 
screws. Body and cap are cast Feraloy, 


IGINEERING 








Set Point 


DRUM LEVEL 
TRANSMITTER 


 decommmeccsccemces ~~ DRUM LEVEL 


comnienttiiine CONTROLLER 


oo oe 


STEAM FLOW 
TRANSMITTER 


FLOW 
BALANCING 
RELAY 


Normal Setting 


FEEDWATER 
FLOW TRANSMITTER 


Air Supply 
eo. 


2 


FEEDWATER 
CONTROL VALVE 


MANUAL 
CONTROL 
FEEDWATER STATION 


CONTROLLER 


—— 


Air Supply 
eee) 


ee ee 


Hagan 3-Element Feedwater Control 


features compensated measurements 
and Automatic Level Monitor 


Modern boiler design demands a higher degree of 
accuracy and response in feedwater control. The 
Hagan 3-element system meets this demand by pro- 
viding exceptional precision of measurement and 
flexibility in interpreting measurement into action. 
Here are some reasons why the Hagan system is 
outstanding: 


COMPENSATION—The three major measure- 
ments—drum level, feedwater flow and steam flow 

can be made with Hagan Ring Balance meters 
compensated for variations in fluid density. This 
permits maintenance of accurate automatic control 
over a wider range of operating conditions, espe- 
cially at start-up and shut-down. 


WIDE-RANGE ADJUSTMENT —The use of 
wide-range Hagan Ratio Totalizers as flow-balanc- 
ing relays and controllers allows independent ad- 
justment of the influence of each variable. This 
provides flexibility and accuracy in matching the 
control system to boiler and load characteristics. 


AUTOMATIC LEVEL MONITOR — holds drum 
level at the set point by compensating for discrep- 
ancies between steam generated and steam meas- 
ured. In ordinary 3-element systems the level is 
depressed or elevated by such discrepancies as, for 
instance, during blowdown or steam soot-blowing 
when steam is being used which is not measured by 
the steam flow meter. 


LEVEL INFLUENCE FROM BOILER LOAD 

can be incorporated to hold level above normal 
at high loads and below normal at low loads. Write 
for Bulletin MSL-3, which describes such an instal- 


lation on a 400 Mw station. 
CHEMICALS & 


HAGA CONTROLS, INC. 


HAGAN BUILDING, PITTSBURGH 30, PENNSYLVANIA 
DIVISIONS: CALGON COMPANY, HALL LABORATORIES 


IN CANADA HAGAN CORPORATION (CANADA) LIMITED, TORONTO 
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Simplest type of Levalarm, 
the EAI5, for fuel cut-out 
or/and low water alarm, 


RA 


y , 


| 
i 


Your boiler water 





The EA18 Levalarm on this water col- 
umn provides high and low alarm, fuel 
cut-out, pump start and pump stop. 


“calls the signals” 


through the Reliance LEVALARM’ system 


Positive, quick-acting protection for your boiler’s safety 


Reliance Levalarms (4 models) are designed to give you fast 


action — within a small fraction of an 


variation. From one function 


inch of water level 
(fuel cut-out or low water alarm) 


to combinations of up to five are available through this group 
of helpful signals and controls — high and low alarms, fuel 


cut-out, start and stop pump. 


Operated by relays and isolated minute transformer-created 
currents that pass through the boiler water in the column, 
Levalarms are entirely electrical; they do not depend on vacuum 
tubes or magnets — have no stuffing boxes or bellows. Unaf- 
fected by pressure or temperature. Levalarms are made for 


every boiler pressure. 


Read the full story of Reliance Levalarms in Bulletin D2. 


Write today. 


The Reliance Gauge Column Company + 5902 Carnegie Avenue « Cleveland 3, Ohio 


The name Thal cntroduced safely walte columns... tte 1884 





* 
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and clamp is ductile aluminum. Head is 
available in several sizes (for *, in. to 
1!, in. conduit), all having five-wire, 
five-knockout covers. Crouse-Hinds Co. 


27—CENTRIFUGAL PUMP for 

transfer, circulating jobs 
This small chemical pump-motor unit, 
the Fig. 3604, with capacities to16 gpm 
and heads to 28 ft, is suggested for use 
on any equipment requiring circulating 
of corrosive liquids. It is available from 
stock in 316 stainless steel. While com 
pact in size, it is still a standard volute 





type centrifugal design. Suction and 
discharge connections take standard 
‘4-in. piping. The heavy duty chemical 
mechanical seal used is designed to pro- 
vide external corrosion resistance to 
most chemicals. External adjustment of 
impeller clearances compensates for 
wear. Standard motor is a '4 hp, 3500 
rpm, 110-v single phase a-c drip-proof 
type, but explosion proof motors are 
available. Goulds Pumps, Ine 


28—BREAKER LOAD CENTERS for 


outdoor uses up to 100 amp 
NEMA Type 3R circuit breaker load 
centers including the 12-, 16- and 
20-circuit split bus devices —— now sup- 
plement this manufacturer's line of gen- 
eral purpose NEMA Type 1 “Twin” 


load centers and incorporate many of 





the same features. Suggested for outdoor 
applications up to 100 amp, where cir- 
cuit breakers must be protected from 
rain, sleet and snow, the new load cen- 
ters provide up to 24 branch circuits. 
Advantages cited include interchange- 
able raintight conduit hubs, which on 
many devices will accommodate up to 
2!.-in. conduit, acceptance of company 
Type TR “Twin” breakers as_ well 
as Type R single-pole and Type TQL 
two-pole common-trip circuit breakers 
and provision for bringing conduit 
into the box through an interchangeable 
hub in the top or through knockouts in 
bottom and back. General Electric Co. 


POWER ENGINEERING 


GocHRANE 


unblemished 
safety record 


For more than 40 years, Cochrane Multiport 
Relief Valves have served industry with a 
spotless record of unfailing operation. 

Not once in all these years have these 
valves failed to open to atmosphere to 
protect personnel and valuable equipment 
against too high pressures! 

Reason for this remarkable record is their 
unique design. Unlike ordinary relief valves, 
Cochrane Multiport Relief Valves 
automatically e-a-s-e open under excess, 
undesired back pressure and bleed off 
only the exact unusable quantity that 
caused the overpressure, and then gently 
and tightly close—without blow-down, 
back surge or vapor hammer! 

Cochrane Multiport Relief Valves are 
made of various materials to satisfy 
maximum operating and corrosion 
conditions. They function equally well 
whether designed for saturated or 
superheated steam, air or gas. Their 
corrosion resistant, “‘vapor cushion”’ valve 
discs will not rust, freeze, or stick. 

For complete details write for 
Publication 5200 
NOTE: Cochrane Multiport Relief Valves 
are adaptable to check, spillover and 
other services 
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Cochrane 


c O R P O R A T It O N 
3123 N. 17TH STREET, PHILADELPHIA 32, PENNA. 
NEW YORK ¢ PHILADELPHIA « CHICAGO 


Cochrane Water Conditioning Ltd., Toronto 4; Montreal 1, Canada 
Representatives in 30 principal cities in U.S.; Paris, France; La Spezia, Italy 
Mexico City, Mexico; Havana, Cuba; Coracas, Venezvela; San Juan, Puerto 
Rico; Honol Howaii; Manila, Philippine Islands. 

Pottstown Metal Prods. Div.-- Custom built corbon steel and alloy products. 


Demineralizers + Zeolite Softeners * Hot Process Softeners + Hot Lime Zeolite Softeners * Dealkalizers + Reactors 
Deaerators * Pressure Filters * Continuous Blowoff Systems + Condensate Return Systems * Steam Specialties 
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Jacketed 
Valves 


that keep 


Viscous Materials 
flowing freely 


for 


coal tar products, 


asphalt, pitch, 


resins, varnish, 


waxes, paraffin, 


molten sulfur, 
etc. 


Zor wv 


EVERLASTING VALVE CO. 
47 FISK STREET, JERSEY CITY 5, N. 


Note these features: 


Extra-large jacket space 
Straight-through flow 
Drop-tight seal 
Non-wedging discs 
Quick-acting lever 


Write for descriptive bulletin and 
our 60-day free trial offer. 


” senice, ude 
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NEW 
ENGINEERING 
. BOOKS 
The Absorption Cooling Process, by 
R. 1 Kunst, R. I 
J. I 15 pages, 814 by II 
binding. Published by the Institute of Gas 
Technol 


00 


Bers 





Ellington, G Peck and 


Reed in., paper 
I chnology, Illinois Institute of 
ogy, Chicago 16, Illinois. Price $5 
The Am«e 


great growth in rex 


rican Gas industry has had a 


nt years; however, like 


the electrical utilities, the peak demands 


have been in winter months. In a movement 


to build up the summer load, the industry . 
has been trying to promote 


a wider use ol 


ibsorption cooling 


nary source of heat 
icK Ol 


plus a lack ol 


he subject litera 


} ! 
esents a re r of the closed systems 


Applied Protective Relaying, published 
by Westinghouse Electric Corp Relay Dept 
Newark, N. J. 263 pages, 814 by ILI, spira 


bound. Price $3 UU 


Because a relay system is a weighted con 


promise among such factors as reliability, 


Selectivity, spe d, suimpucity and economy, 


the design of the system is more of an art 


than an exact Factors apt to 1 


science 
fluence the protection applic d are economics, 


operating practices, previous expenences 


ind available indications of magnitude and 
locations of potential faults or troubles 


In a comprehensive 
the We 


ramifications of th 


book compiled by tl 
men of stinghouse Relay Dept, th 
above statements ar 
discussed in detail 
the book is double 


introductory 


The declared purpose of 
barreled to serve as al 
directly or u 
the art, 


orientation and assistance to practicin 


text to those 


directly associated with and as 


7 lax 
g relay 


engineers in the solution of their problems 
It accomplishes its purpose with remarkable 


j ! 
efficiency and clarity 


After discussing the general philosophy ot 
relaving, and describing the tools and meth 


ods which are available to the relay engi 


book 


protection of generators, motors, 


lines 


the and in 
detail the 
transformers, buses, and 


mentals of the use 


neer, examines U 


turn 


The funda 


of pilot wires, carriers, 


ind microwave channels are developed, and 
the authors also discuss system. stability, 
reclosing of breakers and synchronizing 


The 


testing and maintenance of relays 


book close s with a discussion ot the 


This book is extremely comprehensive in 


covering each of the items it takes up. It 


once 





om <iil | 


of 'X’Spring _, 
scone! pr sc hungry warer-.. 


Withstands corrosive bite of 
13,000 tons per hour, at 600°F 


13,000 TONS PER HOUR OF HIGH-PURITY WATER 
AT 500-600°F FLOW THROUGH THE CORE MOUNT 
SPRINGS OFA NUCLEAR POWER REACTOR.TO PREVENT 
STRESS-CORROSION CRACKING OR EMBRITTLEMENT, 
THE DESIGNERS CALLED FOR INCONEL"X** AGE- 
HARDENABLE NICKEL- CHROMIUM ALLOY. SPRINGS 
MADE OF THIS ALLOY RESIST CORROSION AND 
RELAXATION AT HIGH TEMPERATURES — 

UP TO 1100°F IN SOME CASES! 





THERE'S A GOOD CHANCE THAT INCO’S MECHANICAL 
ENGINEERING SECTION HAS ALREADY SOLVED A 
PROBLEM SIMILAR TO YOURS. WHY NOT CONTACT 

THEM RIGHT AWAY FOR ASSISTANCE ? JUST LET 


US KNOW THE DETAILS. 


innm dam é (Monel) 


Miss liberty 


aan 


SON 1938 MISS LIBERTY WAS DANGEROUSLY CLOSE TO 
FALLING APART AT THE SEAMS. CORROSIVE ATTACK 
BY SALT AIR AND INDUSTRIAL FUMES HAD WEAKENED 
AND LOOSENED RIVETS HOLDING THE STATUE’S HUGE 
METAL PLATES TOGETHER. BUT SHE WAS SAVED BY 
65,000 MONEL* NICKEL-COPPER ALLOY SELF-TAPPING 
SCREWS WHICH PULLED THE PLATES UP TIGHT. THESE 
STRONG, CORROSION-RESISTING “STITCHES” STILL 

LOOK GOOD TODAY—20 YEARS LATER. 


Thin-wall 4300psi heater tubes-%'0.D. 


THESE ARE THE FACTS ON THE MONEL ALLOY U-TUBES IN 
FINAL STAGE FEEDWATER HEATERS, NOW AT A NEW OHIO 
POWER STATION. THEIR 85-FOOT LENGTH MAKES THEM 
THE LONGEST MONEL ALLOY TUBES EVER MADE. ALTHOUGH 
THESE TUBES ARE DESIGNED TO WITHSTAND A WATER 
PRESSURE OF 4300 PSI, THEY’RE ATTACHED TO THE TUBE 
SHEETS BY ROLLING ONLY! QUITE A TRIBUTE TO 
STRENGTH AND DUCTILITY OF MONEL ALLOY. 





— Aleed help ona metal problem? 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 
ANeo, * Registered trademark 


INCO NICKEL ALLOYS 
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Engineering Books 


‘A STITCH IN TIME?’’ conitinened foons page 136 
SAVES DOWNTIME Joce not emphasize relay design, pointn, 


out that other works ad q ately cover that 


subject. It is a valuable contribution to the 





irt of relay engineering, and would be a 






' ' , ; 
valuable asset to anv office w re ny phas 






wes BE 





Flow of Fluids — Through Valves, Fittin 


ind Pipe, by the Engineering Division 


Crane Co. Third Edition, appr 100 pages, 
103¢ by +1 paper bound. Technical 
Paper No. 410, p blished by the Crane ( oO, 
836 S Michigan Ave, Chicago 5, Ill Pric 


$10.00 


gasuiaTion oe 


In other words, a “test in time” often avoids a costly machine rhis excellent and comprehensive work 7 
outage, production loss and serious maintenance expense The eee ol the — oo 194. 
lest Record shown here is an example of how periodic measuring " hich was widely acclaimed by both practi 
with a Megger® Insulation Resistance Tester gives you advance il and scientific eng was In the 1 meEven 
warning of impending trouble on an electric motor. This motor ig years the carher wane Bas < joyed world 
was repaired on a planned outage rather than under emergency WERE CRED SO CRIPCN SSI 

conditions. Other dependable Biddle testing instruments are Latest issue pr -* che newest av ulab 

equally useful to detect trouble before it develops. information on the How of fluids, in sum 


arized form, and includes all the auxiliary 
lata necessary to the solution of anv but the 
most unusual probicms Nomographs ire 

cluded for us¢ tl gr iphic il solution of 
some of the mor Sil ple ones 

General arra r ent of the book adds to 
its usability, and provides tor the revision of 
dividual chapters without dist rbing the 
st. Chapters I and II are concerned with 


, "ier ar 
theory, developing clearly and completely 








the laws governing the flow of liquids, gases 
ind vapors. Chapters II] and IV describe the 
practical application of this information to 
MEG® TYPE OF MEGGER INSU. ae 
LATION RESISTANCE TESTER— P| i 
vailable ind-ope et ectifier ope . / — 1VSiCa . \ > 4 
Available hand-operated, rectifier oper MEGGER GROUND TESTER mea Pe 
ited 7 wit! i separate rectiher th f th t i rac ( 1i\ it Ss 
“ . sures e resistance ot earth to grounc 
R > a ups . che . — and L000 connections sin ply easily ind accu pil are nud outi Ap aux \ In Apne dix 
volts d-« mn all three modcis ) , ' 
; d ~ 4 rately, and thereby helps to determine B a great deal of 1 ring data concerned 
BULLETIN 21-45-and 21-40-P! adios walle Aecuaiaatnan ada one a 
the services f which thev were de pa asics ; 
signed & installed. BULLETIN 25. PI SULEenS, oe oe ca 





SPEED MEASURING INSTRU. 
MENTS Frahn Jagabi®, Dr 
Horn, Metron Jones Tachometers 
Jagabi Speed Indicator and Jagal MEGGER LOW RESISTANCE OHM- 
Tac hoscope There’s a Biddle tachome METER Batter or rectiher oper 





ter to suit every maintenance need ated. Four ranges 0-1000 microhms 
to check speeds accurately for load down to 0 to | ohn New clamp type 
friction, power transmission and lubri test leads 18 ft. long enable one man | 





cation. BULLETIN 35 PI to make tests. BULLETIN 24-46.PE 
.+. Serving your industry since 1895 o-cce 


JAMES G. BIDDLE Co. 


Electrical Testing Instruments * Speed Measuring Instruments 
Laboratory & Scientific Equipment 
1316 ARCH STREET, PHILADELPHIA 7, PA. 








"See, isn't that resiful on your feet?” 
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STEPHENS 
ADAMSON 


| ee 


ole] 
conveying 
systems 
for 


TODAY 


rol ate| 


Tomorrow | 





S-A tripper and exélusive 
zipper bunker seal. Seal 
zips open and closed 
Eliminates dusting 


The power plant built for present needs is expected 

to serve the next generation too. The men respon 

sible for the purchase of vital coal conveyor systems 

for power generation may expect to buy only one 

such system in their lifetime. 

Such a system must function flawlessly for years to 

come. It must be economical in installation and de- 

livery costs and must be sparing of man power 

To create such a power servant demands the finest 

engineering, the best construction, and above all, 

experience. These are S-A qualities and they have 

been earned in long service to the power field. This 

s why, more and more in coal handling systems, the Knittel crushers built by S-A and mee to S-A REDLER conveyors and elevators 

: = reduce run-of-mine coal to stoker size. They patented products, ideally move crushed 
— "7 é 

big name is S-A—the name with a 50 year reputation 76 compactly constructed, requiring little coal over any plane. completely enclosed 

for building equipment that will serve the power headroom and are extremely dependable. eliminating all dusting problems. Specially 

needs of our generation—and the next. S-A crushers are available in many sizes designed flights move coal forward in a 
- and variations to meet specific requirements. solid column. Discharge is possible at sin- 

gle or multiple stations. 
S-A manufactures a wide range of material Nandiing proc- 
ts in three complete plants in U.S. and Canada 


Belt Conveyors Headshaft Holdbacks 


Be pana ie feeders. Guts & Screen STEPHENS-ADAMSON MFG. CO. 


Ship Loading B nC v rs Centrifugal Pilers 
Sta king C vey $ Bin Gates & Tunnel Ga MAIN OFFICE & PLANT 
Storage & Recia 1g Sy ms 1r Pullers & Spotter 


Natural Frequency" Vibrating 8 ket Elevators 86 RIDGEWAY AVENUE 


Conveyors 
REDLER Conveyor-Elevator Skip Hoists 
ZIPPER Conveyor-Elevators SEALMASTER Ball Bearing AURORA - ILLINOIS 
pre-amp var PLANTS LOCATED IN LOS ANGELES, CALIF 
1 bulletin on any of the above product CLARKSDALE, MISS # BELLEVILLE, ONTARIO 
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NOW. .. all these "BIG BOILER" features 
in a compact, economical package .. . 











®A complete package in- 
cluding boiler burner, draft 
equipment, controls and all 
interconnecting piping and 
wiring. Completely assem- 
bled and factory fire-tested 
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@4-pass down-draft design, 
promotes rapid water circula- 
tion. Decreasing tube volume 
in successive passes provides 
high combustion gas veloci- 
ties and maximum heat 
transfer 





L 











®5 sq. ft. of heating surface 


per b.h.p. Units reach con- 
servative ratings with ease. 
Guaranteed thermal effi- 











@Induced draft operating at 
relatively slow speed results 
in unusual quiet plus safety 
from danger of forcing gases 


out into boiler room. Negative 
furnace pressure also protects 
refractory. 


ciency 80°). Stack temper- 
atures not exceeding 125 
above steam or water. 














ke 




















wl 








®Fully automatic operation 
firing oil, gas or both. Firing 
rate adjusts to demand, never 
overfiring wastefully, but 
handling sudden increases 
without lag. Variety of con- 
trols available 


® Superior Rotary Burners on 
all sizes firing No. 4, 5 and 6 
oil. Most dependable type of 
equipment ever devised for 
burning heavy oils. Burners 
require minimum supervision, 
and no lubrication. 


® Hinged front and hinged or 


®Instantaneous fuel change- 
over. Units equipped for oil 
and gas firing may be changed 
from l another 


davited rear door on all units 
Doors may be opened simply 
without removing refractory 
and are simply and effec- 
tively sealed with standard 
asbestos rope. 


one fuel to 
quickly and simply by operat- 
ing only a switch and a valve. 





























®Completely insulated and 


jacketed. Even the bottom of 
the boiler shell is covered 
with 2” insulation. No un- 
insulated areas for heat loss 


and unnecessary heating of 
the boiler room 






ND 


® Down-draft design places 
furnace high in shell, safely 
away from danger zone . 
completely eliminates bagging 
and blistering resulting from 
mud build-up in bottom of 
boiler 




















® Low total height but with 
clearance from floor allows 
ample room under the shell 
furnace which could result for inspection, maintenance 
from even an almost undetect- and installation of piping. 
able leak in the gas valve. The COMPACT is practical 


as well as compact 


Constant gas pilot remains 
lit at all times, prevents 
accumulation of gas in the 


Here at last is a boiler which combines all of the 
most desirable features of big boiler design with 
an unusual degree of compactness. Ideal for install- 
ations where space is limited, it also provides an 
economical answer both from the standpoint of purchase 
and installation costs for any application having 


steam requirements of from 20 to 200 B.H.P. 


Pressures to 250 psi, or hot water units also 
available. Write today for Bulletin 1006C. 


SUPERIOR COMBUSTION INDUSTRIES INC. 
TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 


in PACKAGED BOILERS.. xc! 
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ALOG 
LIBRARY 


Standard catalogs listed monthly to 
help you maintain a reference library. 
To order, use the post card at right. 


LUBRICATION 


201 Versatile Industrial Oil — De- 
scribed in 20-pp Form AD 4078 is an all- 
purpose oil ion protection for a wide 
range of industrial equipment, and avail- 
able in 15 viscosity grades. Discusses six 
major characteristics of the oil; explains 
and pictures its use in hydraulic systems, 
speed reducers, air compressors, electric 
motors, hydraulic turbines, bearing sys- 
tems, etc. A chart shows grades available, 
uses, properties. Standard Oil Co. (Ind.) 


202 Lubricants — Specification, 
Classification — Vital! information on se- 
lection of lubricants is presented in 10-pp 
Vol. 41, No. 4 of “‘Lubrication.”” Covers 
such ‘items as performance specifications 
initial suitability of lubricants, quality of 
lubricant, effect of lubricant on produc- 
tion, effect on maintenance, effect on 

ec features a look 


r, e t on cost ind 
uture. The Texas Co 


203 Lithium 

wt intlormation bulletin presents manu- 
icturer’s six Litholine industrial greases, 
stressing industry advantages offered by 
these multi-purpose greases. Gives prop- 
erties of the greases, general application 
and performance characteristics and in- 


cludes test data. Sinclair Refining Co 


Greases — This prod- 


PACKINGS, SEALS 


204 Mechanical Packings — Fea- 
tured in 24-pp Catalog 56 are several re- 
cent packing developments including the 
multi-purpose Bel-Vee V-Ring packings, 
the long wearing criss-cross braid packing 
series, twisted foil packings for oil and 
listillate temperatures to 1000 F, and an 
Inconel-wire reinforced plastic packing for 
valves handling superheated steam at 
temperatures up to 800 C. Packings for 
every industrial application are covered 
and a recommendation chart is included. 
The Belmont Packing & Rubber Co. 


205 Packing Catalog — Catalog 54 
contains literature on company’s line of 
packings and gaskets to serve a variety of 
industrial needs. Among the items featured 
are metallic packings, fibrous packings, 
plastic packings, gaskets and sheet pack- 
ing, as well as high-temperature anti-seize 
compounds. A section of engineering data 
and conversion tables is included. Felt 
Products Mfg. Co. 


206 Mechanical Seals — Sealing sys- 
tems for boiler feed pumps and other hot 
water services are described in Form 8-230. 
Schematic boiler feed pump sealing ar- 
rangement is included, as well as other il- 
lustrative material. Crane Packing Co. 


TUBING AND ACCESSORIES 


207 Heat Exchanger Tubing — 
Cited in this 30-pp catalog are typical 


BN 6006000:6006060000860606066 006K CH) 0066060606600 


NG a 5556506555190 606000 5d0d 0k80ssobeReRs 
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cases where cupro-nickel or Monel tubing 
installed in heat exchangers resulted in 
substantial savings and better efficiency 


through longer tube life. Describes appli- 
cations of this tubing in various instances 
where uUNnUSUA! Water con litions, as to pol 


lution, excessive turbulence, temperature 
and the like, required such tubing. The 
International Nickel Co., Ine 


208 Tube Expanders, Cutters — 
Catalog 81, 32 pp, contains specifications 
of company’s line of tube cutters and ex- 
panders for fire tube and water tube boil- 
ers, condensers-coolers, heat transfer units, 
refinery still tubes, others. Also gives neces- 
sary information on operating accessories 
Many excellent demonstrations of product 
application are included among the 300 
illustrations provided, as well as tables of 
sizes, ordering tips and distributors. The 
Gustav Wiedeke Co 


209 Tube Expanders — Catalog 88, 
119 Pp, is full of detailed information about 
tube expanders and associated tools used 
for tube rolling. Profusely illustrated, cata- 
log provides information relative to boilers, 
condensers, evaporators or miscellaneous 
heat exchangers. Special sections are de- 
voted to expanders, accessories, measur- 
ing instruments, rollers, extensions and 
drives. Each type of equipment is fully 
described, applications are listed, and tables 
of engineering d: 





included. Also covers 





tube expansion methods, tool mainte- 
nance, expansion calculations and includes 
charts of sizes. Thomas C. Wilson, lr 
210 Tubesand Plates Pul 

B-2, 46 pp, covers the subj tubes 
plates for condensers and heat exchangers 
Fields of application and particular prob- 
lems encountered in each are described 
Information on condenser tube alloys 
plates for tube sheets and baffies, manu- 


facturing methods, installation, opera- 
tional factors affecting tube life, corrosion 
factors in condenser tube service 1s pre- 
sented. A section of physical properties and 


data included. The American Brass Co 


211° Electric Tube Cleaners — Bul- 
letin £107 describes advantages and appli 


cations of company’s electric tube cleaners 
for boilers, condensers, ev iporators and 
. ; 

heat-exchangers. Tables are included giv 
ing complete specification details. Elliott 
Co.-Roto Plant, Div. of Carrier Corp 


212 Life Extension for Condenser 
Tubes — The 32-pp current edition of this 
booklet reports on resear¢ h into the causes 
of corrosion and means of combating them 
as well as the choice of condenser tube ma- 
terials. Points out that Admiralty metal, 
long a standard for power plant condenser 
tubes, works satisfactorily in most instal- 
lations, but other allovs may be necessary 
in others. Revere Copper and Brass, Inc 


COAL AND ASH HANDLING 
213 Improved Crushers — Bulletin 


12-C, 16-pp, describes company’s line of 
crushers for reducing coal, coke, glass 
cullet, gypsum, lime, metal turning, sugar, 
sulphur and similar lump materials. Cov- 
ers Knittel ring type crushers, two-stage 
double-roll crushers, single-roll crushers, 
and double-roll crushers. Photos, dimen- 
sional drawings and full specifications are 
included. Stephens- Adamson Mfg. Co. 


214 Coal Crusher — Company's WC 


and WS series rolling ring coal crushers 





4% YEARS --25,000 HOURS 


This is just one of many production records set 
by Fuller Rotary Compressors—in this case by 
each of six machines installed in a leading 
aircraft plant. The only maintenance or re- 
placement necessary over this period was 
installation of high and low pressure blades. 
Bearings held up 100°,. 

Fuller rotary compressors shown are four C-300- 
300H, steam turbine drive, capacity each 1248 
to 1805 c.f.m., with speed ranges of 450 to 650 


OPERATING PERFORMANCE! 


motor drive, capacity each 1663 c.f.m., at 600 
r.p.m., 110 lb. gauge pressure. 

Your plant, too, can take advantage of the many 
cost-saving advantages of Fuller rotary com- 
pressors; such as smooth airflow, lack of vibration 
minimum of moving parts, adaptability to any 
production setup, and the advantage of ‘‘one 
man”’ operation. 

Write today to Fuller Company and get complete 
data on how Fuller rotary compressors can 
give you more air power at less cost. 


FULLER COMPANY 
“« 150 Bridge St., Catasauqua, Pa. 


r.p.m., 125-lb. gauge pressure, and two electric 
SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Fuller 
Birmingham - Chicago - Kansas City - Los Angeles » San Francisco + Seattle 
PIONEERS OF HIGH-EFFICIENCY VANE TYPE ROTARY COMPRESSORS SINCE 1930 
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Algae’s gone 
for good 





Algae formations in condensers, spray towers, cooling ponds, reser- 
voirs, air conditioning equipment and other water systems can 


cause costly problems if allowed to develop. 


These problems can be solved, simply and economically, with 
HTH Granular, containing 70°% available chlorine. Dry HTH 
Granular is free-flowing, dissolves quickly, and gives fast, effective 
algae kills. It can be applied easily and safely—no expensive equip- 


ment or specially trained personnel are needed. 


For complete information on the use of HTH 


for algae control, write to: 


qo MATH ay, 

- ° 
oe v. 
0 -47 z 
t PEPE o 
%, . 


S ¢ 
4c core? 


INDUSTRIAL CHEMICALS DIVISION 
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OLIN MATHIESON CHEMICAL CORPORATION 


HTH? is a trademark 





we deseribed in Bulletin 154. emphasizes 
special construction elements that mean 
greater coal reduction at lower operating 
costs. Cross section illustration shows both 
feeding and crushing action incorporated 
and tables give capacities, speeds, and di 
mensions. American Pulverizer 


215 Why Liquid Diffusion — What 
liquid diffusion can do for power plants is 
explained in Form B, which tells how liquid 
diffusion compounds work and gives four 
practical applications. These include dust 
control in coal handling, fly-ash control, 
coal storage pile treatment and _ boiler 
cleaning. Johnson-March Corp 


216 Jet Ignition Stoker — Informa 
tion regarding company’s jet ignition 
stoker is presented in Bulletin G-85. Rapid 
response to load change, ignition stability, 
efficient combustion, and a simple hy- 
draulic drive are features described. Jet 
ignition stokers adapted to boilers in spe 
cific industries are shown and a typical fuel 
chart with comments and ASTM rank is 
ilso included. Babcock & Wilcox Co 


217 Spreader Stoker — Advantages 
ind features of company’s continuous ash 
lischarge spreader stoker are detailed in 
24-pp Bulletin 40. Illustrates and describes 
operation details, and includes diagram 
matically illustrated specifications, sche 
matic diagrams showing installations wit! 
various types of boilers, and photos 
typical installations. Detroit Stoker Co 


218 Water-Cooled Stoker Desig 
ind operating advantages of the Vibra 
grate Stoker are outlined in this illustrated 
bulletin. A large cutaway view details com 
ponent parts of the stoker and explains 
operating features. Other drawings show 
installations. American Engineering Co 


219 Why Stainless-Clad Steel 
Advantages of stainless-clad steel for coal 
handling equipment are detailed in thi 
16-pp bulletin Photo-stories of typical ap 
plications in hoppers, chutes, bunket 
noses, pipes and spreaders are included 
Lukens Steel Co 


VALVES, TRAPS AND PIPING 
220 Boiler Blow Off Valves Bul 


letin E-125, 24 pp, describes and illustrates 
the design and construction of company’s 
quick-operating valves, angle valves, \ 
valves and duplex units specifically de- 
signed for boiler blow-off service. Includes 
dimensions. Everlasting Valve Co 


221 Water Hammer Control 
Cause, effect and control of water hammer 
in piping systems is the subject of 8-pp 
Bulletin WH 851. Photos, drawings and 
curves supplement text, and test data is 
presented to show efficiency of company’s 
silent check valves in water hammer con- 
trol. Some typical installations are illus- 
trated. The Williams Gauge Co., Inc 


222 Composite Valves — This 24-pp 
catalog, Form 186, features company’s line 
of bronze, iron, steel and corrosion resist- 
ant valves. In addition to descriptions of 
component features, it contains photos, 
cutaway views and complete specifications 


The Wm. Powell Co 


223 For High Pressures, Tempera- 
tures — Bulletin B-453, 12 pp, describes 
company’s high temperature and high 
pressure valves for service in steam power 
plants and related installations. Cutaway 
views illustrating design and construction 
features are included, as well as tempera- 
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Rugged and easy to install, Navco’s Counter- 
poise Pipe Hanger solves all expansion and 
contraction problems in piping systems. It 
provides a constant counterbalanced support 
with minimum space requirements. 


NAVCO 
an 
CUTS | 








For 50 years Navco’s customers have received the benefits of cost-cutting 
efficiency and quality in Navco-fabricated and installed piping systems. 
Here are a few of the many ways Navco can help you save money: 

Thoroughly analyzing the costs of various types of available pipe, 
particularly alloy or heavy wall materials, and then taking 
into consideration the installation costs of each. 
Design changes to achieve the most practical and 
economical fabrication method. 
Workmanship and final cleaning that result in lowest 
possible maintenance. 
Erection under the supervision of permanent key personnel 
trained in all phases of piping. 
Navco’s fine craftsmanship, constant research, alert engineering 
and quality control can cut your piping costs. Call Navco 
for your next piping job. 
Write for literature. 


National Valve and Manufacturing Company 


3105 LIBERTY AVENUE, PITTSBURGH 1, PENNSYLVANIA 
New York Chicago Los Angeles Boston Atlanta Buffalo Cincinnati 
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5 sheet and plate 
fabrication for 








The fabrication of sheet steel 
and plate to exacting specifica- 






tions has been a specialty of 
Kirk & Blum for 50 years. Ex- 
* stacks ceptional experience and com- 
plete facilities for fabricating 
carbon steel, stainless, aluminum, 
monel and other alloys up to 


ver 


*” thickness. 


¢ breechings 





¢ air & gas ducts 
e casings 

e louvers , 
Send prints for prompt quotation 
or write for your copy of the 


latest Kirk & Blum Sheet and 
¢ insulation jacketing Plate Fabrication Booklet. 


¢ bins & hoppers 


Whatever your requirements in 
sheet and plate fabrication 
call on KIRK & BLUM. 


¢ control panels & desks 


THE KIRK & BLUM MFG. CO. 
3230 Forrer Street, Cincinnati 9, Ohio 
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224 Choosing the Right Valve 







Presenting valve sele mas a matter ol 
matching the valve’s service character 
istics with service requirements of the job 


this practical 20-pp booklet explains and 
illustrates basic design features of gate 
globe and check \v ilves. It tells, in non- 


technical language, how each of these valve 








tvpes works ind where it is suited for use 







Dise, stem connection, bonnet and bonnet 
joint characteristics are discussed and il- 
lustrated. Cr e 





225 Industrial Valves Bulletir 
507V illustrates and describes company’s 
line of industrial valves for control of air, 
gas, liquids and solids. Features photos and 
descriptive detail on a variety of valves, 
including butterfly valves, wafer butterfly 


valves slide 










valves, treaded butt 
valves, check valves, proportioning valves 


ind others. W. S. Rockwell Co 






226 industrial Vabves Condensed 


Catalog 105, 28 pp, contains data on valves 






for a wide variety of applications. Includes 
dimensions and illustrations describing 
non-return (stock-check) valves, globe and 
angle stop valves, pressure seal desigt 
angle univalves and small size globe valves 
designed for chain or extension operation 
in vertical lines. Also included is company’s 
Mudwonder valve for abrasive fluids. Fd- 
ward Valves, I: 


227 — Digest Form 197R is a 


valve catalog digest furnishing the latest 
















coverage f the Or pronze iron, cast 
ste rg f d lubri 1 plug 
valve s nsed form. Valves 
lassified | tvpe and pressure class 

id illustrated: this editic so includes 
face to face dimens s for each size and 
tvp j ve listed. The Ohio Injector Co 





















228 Swivel Joints \dvantages of 
company’s self-aligning swivel joints for 
stean hi raul TT nd ther ppl ications 
ire detailed in 12-pp Catalog 265-B. Th 
iddition to dimensional data, working 
pressure ratings, specifications and instal- 
lation details, it includes photos, cutaway 
views and schemat liagrams. Barco 


Mfg. Co 


229 Steam Trap Book — Catalog J, 
14 pp, serves as a manuai oF tr ipping prac- 
tice. Includes a catalog section giving 
phvsical data ind prices on cast s¢ mi-steel 
ind forged steel inverted bucket steam 
traps, compound steam traps and_ ball 
float air and*air relief traps: a handbook 
section explaining how to calculate con- 
densate loads and select traps for all classes 
of equipment i maintenance section ex- 
plaining trap installation, as wel as repair 
Armstrong Machine Works 













230 Materials a Main Steam 
Piping — Entitled “‘The Plastic Ductility 
of Austenitic Piping ro 1ining Welded 
Joints At 1200 F,”’ this 16-pp bulletin deals 
with an investigation into the problem of 
selection of materials for main steam pip- 
ing. Gives stress rupture characteristics of 
type 316 and 347 stainless steel piping 
idjacent to welded joints. Pittsburgh 
Piping and Equipment Co 











231 Flexible Hose, Bellows — Six- 
teen-pp Catalog 156 describes applications 
and use of flexible metal hose and bellows. 
Engineering specifications and sizes, pres- 
sure ratings, materials and fitting attach- 
ments are included. Detailed drawings and 
pictures facilitate specification of individ- 
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NEW PACKAGED 
Continuous Blowdown 


HEAT RECOVERY 


t 1 traps ( 
ING IS ELIMINATED 


VUARANTEI 


Only Madden pre les SELF FLUSH 

GRAVITY FLOW 

\Iadden Systet 
ONE HEAT RECOVERY sSYs 

BE OPERATED WITH As LI 
BOILER AND AS MANY As 





FOR COMPLETE INFORMATION 











The MADDEN Corporation 


Dept. HR 
, 5 Jar 


vis Ave! 


MADDEN GAUGE PANEL shows conditions ¢ 


B.T.I ngs 
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Paracoil 


EVAPORATORS 


Paracoil Makeup Feed Water 
Evaporator now serving the 
City of Columbia, Missouri 
power plant. Consulting 
Engineers, Lutz and May, 
Kansas City, Missouri. Rated 
at 6,000 ibs. of steam per 
hour at 30 psia, with carry- 
over not exceeding | PPM 
Built to ASME code require- 
ments 





creatively engineered by Davis 
for installation in numerous public 
and private power plants 


Davis Engineered Features 


@ All tubes and rolled tube joints can be hydrostatically tested 
without removing tube bundle. 

@ Tube bundle, with outside packed floating head, has free move- 
ment to allow for expansion and contraction. 


@ Any tube can be replaced without disturbing adjacent tubes. 

© No internal steam connection or blifid gasketed joints. 

@ Removable tube bundle. 

@ Pitched tube bundle to provide for complete drainage of con- 
densate. 

@ Tubes arranged on wide square pitch to facilitate mechanical 
cleaning. 


© Straight tubes of equal length to simplify tube stocking. 
@ Single-pass tube bundle for maximum free flow area of steam 
in tubes and minimum pressure drop through tube bundle. 


Paracoil Evaporator Installations include the following: 


Puerto Rico Water Resources Authority 
Consulting Engineers: Jackson & Moreland, Boston, Massachusetts 


Borough of Wellington, Connecticut 
Alabama Electric Cooperative, inc., Andalusia, Alabama 
Consulting Engineers: Burns & McDonnell, Kansas City, Missouri 


Western Electric Cooperative, Inc., Andarko, Oklahoma 
Consulting Engineers: Laramore & Douglass, Inc., Chicago, Illinois 
City of Bryan, Texas 
City of Lafayette, Louisiana 
Consumer's Public Power District, Ogaliala, Nebraska 
Consulting Engineers: Lutz and May, Kansas City, Missouri 


Davis Makes it — Better! Write for Bulletin 1000 


DAVIS ENGINEERING CORPORATION 


30 Rockefeller Plaza, New York 20, New York © Circle 6-5650 
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ual applications. Charts of the various 
metal-formed bellows and hose are pro 
vided. Flexonics Corp. 


ELECTRICAL EQUIPMENT 
232 Testing Instruments — bulle 


tin 19-58, 16 pp, features company’s elec- 
trical testing instruments, including ohm- 
meters, ground testers, dielectric test sets, 
motor rotation tester, cable fault locating 
equipment, transformer turn ratio test 
sets, corona test equipment, frequency 
meters, tachometers, others. Includes pho- 
tos and descriptions of each type, covering 
chief features, operating ranges, and appli- 
cations. James G. Biddle Co 


233 Handbook on Fuses — This 12- 
pp booklet contains practical information 
on how to get safe, dependable, trouble- 
free electrical protection. Shows what to 
do when fuses blow how to determine 
cause of blows, what kinds of fuse to use 
for various circuits. Contains short history 
of fuses and notes on construction of fuses, 
is well as volt loss tables. Bussman Mfg 
Div.., Met iraw-! dison Co, 


234 Electrical Enclosures — Bulle- 
tin EEK, 14 pp, describes company’s line of 
sheet metal electrical enclosures and other 
related items for a variety of applications 
Covers control desks, electrical cabinets 
and enclosures, power distribution and 
control panels, boiler, turbine, generator 
control panels, switchgear housings, in- 
strument panels and others. The hirk & 
Blum Mfg. Co. 


235 Cable Troughs Chis 12-pp 
catalog offers a simple solution to an) 
design problem of change of direction or 
elevation with a complete set of standard 
fittings, horizontal elbows, inside and out- 
side vertical elbows, ties, crosses, covers 
and many special fastening devices to save 
time and labor. Contains full instructions 
for installations, load charts, accessory 
items, some typical installations and full 
list of distributors. The Globe Co 


PUMPS, COMPRESSORS 
236 Controlled Volume Pumps — 


Bulletin 953, 24 pp, describes and illus- 
trates use of controlled volume pumps in 
industrial water treating svstems. Con- 
struction and operation features are de- 
scribed, capacity-pressure ranges and 
speed and stroke length adjustments are 
charted. Typical chemical feed and water 
testing systems are presented through text 
and diagrams; and an analysis of boiler 
water treating systems, cooling water 
treating problems, and systems for waste 
and sanitary water treatment included. 


Milton Roy Co 
237 Solids Handling Pumps — bul- 


letin 121-A, 8 pp, describes a complete line 
of non-clog pumps for handling solids i: 
suspension. Included are vertical, hori- 
zontal and close -coupled types used to 
handle liquid components of industrial 
processes, industrial waste, and for such 
pumping applications as water supply, 
drainage and sewage handling. Specifica- 
tions are included. Aurora Pump Div., The 
New York Air Brake Co 


238 For Abusive Pumping Jobs 

Catalog 4906, 36 pp, covers centrifugal 
pumps for wide industrial use and espe- 
cially adapted to handling ashes, abrasive 
mixtures, slurries, hot and corrosive liq- 
uids. It describes several basic types: a 
horizontal shaft, single-stage side suction 





out shatt, single-stag 


ror eal, minke ..-GLOBE OFFERS:-- 
il shaft pumps with standard, over- 


| bearings I vet pit apr 


—— two new INTERCHANGEABLE trays 


WATER CONDITIONING 


239, naw treament sie for support of cables, wiring and tubing 





pp, expla 


wate 


* Engineered for uniform design and 
easy installation 
Evaluating Steam Purity 


* Steel or aluminum construction Pot. Pending 
Paper 139, SS pp, entitled “Con- ye Complete accessories for 


vs Sodium by Flame Spectro- . 
In Steam-Purity Studies,” SPEEDIER Installation 
ults ol laboratory and plant 
cate that sodium is extremel * No sharp edges to damage cables 
murves are included in the paper * Complete interchangeability 


241 Valveless Filter Oper 


company s sutomati Vualveless hiiter 


ribed in this 8pp illustrated bulletin 
itions and typical operating condi- 

ire detailed and diagrams and p! 

are U led. The Permutit Co 

242 For Boiler Protection Scav- 

Ox, a 35 per cent hydrazine solution 
ng dissolved oxygen from boiler 
er, is described in this 16-pp illus- 
oklet. It covers in detail the use 
solution for protecting low, medium 
id high pressure boilers, discussing deter- 
mination of dosage, recommended methods 


of application, testing methods for hydra- 
zine, and properties and handling of the 
material. Comprehensive operating data 
given. Olin Mathieson Chemical Cx 


243 Boiler Water Treatment 
Chemical reduction of oxygen in boiler 
feedwater with hydrazine is the subject of 
10-pp Bulletin BW-7. Economy and opera- 
tion, handling of the Deoxy-Sol, methods 
f analysis and other details are covered 
\ bibliography lists supplementary read- 
ing. Fairmont Cher al Ce I 
245 Now, for the first time, two types of 
rt 13 = ane Chiorine Control — cable trays, one a ladder type and the 
1e oth Yo, eaditiol of company s 
handbook ‘‘Modertr pH and Chlorine Con- other a basket tvpe, are available to be 
tro 100-pp, incorporating theory and used INTERCHANGEABLY at any 
practice of colorimetric analysis, serves as given location, depending on the type 
‘eference fo antitative deter rT 
b Seenes Sr eee See and weight of the cables to be suspend 
of pH, chiorine, phosph ite, nitrate, sullate 
hardness and other tests. Slide compara- 
tors and complete test kits are illustrated can thus be used to the fullest extent 


ed. The advantages of each type tray 


uddition to standard pH determina- Globetray, the ladder type, is intended 
tions, methods are outlined for quantita- 


: for use where festooning is not a prob 
tive analyses of phosphate, calcium, mag- 


2 le »( St > S tyne ( xe > } 
nesium. silica nitrate hardness. Available lem, while Cable-Strut, the basket ty One-piece construction 
to qualified power engineers, please stat is intended for the support of communi 
your job title. W. A. Taylor Co cation wire, instrument tubing and control cables in automation applications. 


These two cable trays have been thoroughly field tested in hundreds of 


246 Mixed-Bed De-lonizers Prac- 


ical equipment for mixed-bed de-joniza- 


large industrial installations, in new plant construction, in power plants, in 
modernization, and for power distribution in all types of manufacturing 


tion at flow rates of 5 gpl to 5000 gpm is 
ibed in this 8-pp bulletin. Advantages processes. A new catalog, just off the press, gives full information and in- 
} 


} ] . . 
ruction and design are detailed, as stallation techniques. Ask for your FREE copy today 
's, installation 
‘reatment Co 


Distributors are to be found in all principal cities — 
247 Cooling System Treatment — consult the yellow pages in your phone book under 


Bulletin Cl describes advantages of com- _ “Gratings” or “Conduits” for the one nearest you. 


pany’s treatment for cooling tower systems 
with synergised polyphosphates. Details | [PPS TT ore Thar diel. 
Aluminate Cory —~ 7 C . 
She GLOBE Company MANUFACTURERS SINCE 1914 
248 Demineralization Data — Bul- ¢ 
letin We \, 32 pp, is company’s re- 4022 SOUTH PRINCETON AVENUE, CHICAGO 9, ILLINOIS 
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Fittings! 
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3. 
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BARCO BALL JOINTS 





hd 





_ __ 


— SF cee 





EVERY ENGINEER will want 
a copy of this NEW BULLETIN 


ERTAIN distinctive characteristics and features make 


Barco Flexible Ball Joints particularly well-suited for 


solving many present-day plant piping design problems, 
especially for Steam Service: 


Ability to handle compound movement (where twisting is combined with 
thermal expansion and contraction). 


Virtually no deterioration. Able to stay in service for years without 
repairs or maintenance. No lubrication. 


No heavy pipe anchoring required. No “end thrust” developed under 
pressure. Minimum space needed for installation. 


Maximum safety for high temperature applications. All-metal construction 
available. Special metals can be specified. 


Basic design is pressure sealing against leakage and self-adjusting 
for wear. Suitable for steam pressures to 750 psi and higher 


Easy to engineer joints into piping to provide for any degree of 


flexibility, expansion, or movement required. 


New Bulletin No. 31 contains interesting diagrams showing 
how 
EASILY, ECONOMICALLY. k for a copy; see your neares 
Barco representative or write: 


to solve many rye pipe expansion problems 


MOVES IN 


a 


ANY 


Sizes Yo" to 12”. Choice ae 


of styles, angle or straight. | al 2 f 


Screwed, flanged, or welding ends. 





 VCKLD BY Expy, 
ee Me 


BARCO MANUFACTURING co. 


547G Hough Street Barrington, Illinois 





BULLETIN No. 31 


“Space-Saving aia 
EXPANSION 
PIPING 
made with ef) 
Ball Joint | 


lication of sa ri ica ‘TS, 


BOILERS, GENERATORS 





st 





Boiler Control System 





~ Remap 


Pac kage ‘d Ste am Ge nerator 


which requires no field 


256 Steam Generators 
’ ») 


construction details on « ompany s package 





The Only Truly Complete Line of Flexible Ball, Swivel, Swing and Ré 
In Canada: The Holden Co., Ltd., Montreal 
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, longitudinally fired water tube boiler 





Wilh 


soricating 


Voet Machi 


257 Standard Generators 


o-4 describes par 
SO.O000 to LS0 000 


258 Compact Generator 


Pyvpe Di 


FUEL, BURNING EQUIPMENT 
259 Oil and Gas Burners Bu 


(918-53, 28 pr 


ese Both 
260, be Ln cafenge pow Popu lar Ty Des 


ask your 
BELMONT Distributor 
Such leading Packing 
Distributors as 
M. F. Murdock Co., in Akron 


Wire-inserted woven asbestos and spiral 
wound metal-asbestos—for manholes, 


} 


Standard Supply 
& Hardware Co., in New Orleans 
are ready to serve you promptly 
and helpfully, wherever you are 


. ' stat " ‘ ‘ > lers r 

261 For Burning Refuse Fuel tationary and marine boilers, water 
S-pp bulletin describes ise fur walls, economizers and other boiler 

ng equipmer inchadine 4 pneu! 


fuel distri 


accessories 


| 
' 
| 
| 
| 
| 
handholes and tube caps of all makes of | and 
| 
| 
| 








Postage-free cards for ordering 
catalogs are on page 121. You 
may also use the cards to order 
literature mentioned in the ads. 








262 Steam Atomizing Oil Burners 
Sixteen-pp illustrated Bulletin 21 cd 
ibes steam atomizing ol burners and 

wuxiliary equipment for use with heavy oil 

ir oil oilers, stills, drve 
urnaces where steam or 

s available for atomizing the 

formation on furnace desig md 


National Airoil Burner Co 


MECHANICAL POWER 
TRANSMISSION 
263 V-S Drive Selection Tips : 
Bulletin 20P50, 44 pp, carries handy multi “I a W ver 
lor tables for quick and easy selection ol . rite tor atal LZ 
variable speed Texrope drives. In addition 
to providing these tables for A, B, C and The Belmont Packing & Rubber Co., Butler & Sepviva Sts., 


1) seetion variable speed drives, booklet 


neludes information on design features 
rive prin iples, horsepower rating tables 
speed range table. Allis-Chalmers Mfg. Co 
264 Flexible Cushion Coupling 
Bulletin AG6O, 12 pp. deseribes the Para 
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OT | 


SOLVE your 
PROBLEMS of 


WATER 
STEAM 
and FUEL 
TREATMENT 


Economically! Dependably! 
with 


WESTERN CHEMICAL 


To preserve your equipment and to keep 
it operating continuously, efficiently, 
and economically, is the purpose and 
end result of the use of specialized 
Western formulas and the individual 
technical service that goes with them. 


Whether your problem is scale or pitting 
in your boilers—corrosion in your steam 
and condensate lines—scale, corrosion 
or algae growth in your cooling water 


WESTERN COOLING WATER TREATMENT ieutaia~alibdns th your feel ofl wepiy— 


and ALGAECIDE - < 

soot in combustion areas—or any other 

problem related to your use of water, 

ANTI-FOAMS for BOILER WATER steam or fuel—it can be solved by 

Western Chemical Company. That is 

WESTO POTABLE WATER TREATMENT our business and it has been for over 
WESTERN SWEET WATER TREATMENT 65 years. 

From this one source you can get the 

WESTO BRINE TREATMENT benefit of long experience, combined 


WESTERN FUEL OIL SLUDGE DISPERSANT with the most advanced technical 
methods, to save you the cost of re- 
WESTERN SOOT REMOVER pairs, replacements, and service in- 

terruptions. 

WESTERN LIGHTNING SCALE REMOVERS 


WESTERN ALUMINA No. 45 COAGULANT RELY ON WESTERN. 













ONE Source 
for Complete Technical Information 


In the series of Western Technical Bulletins you will 
find the story behind your particular problem — its 
causes and prevention. Without obligation, take 
advantage of this opportunity which can lead to defi- 
nite savings in both costs and headaches. Write 
today for complete information. 


Send TODAY for FREE Literature 
WESTERN CHEMICAL CO., 717 Washington St., Kansas City 5, Mo. 


| am particularly interested in the chemical treatment of: 


Please send me complete information 

NAME ow 
FIRM 
ADDRESS 
CITY 
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flex a Henxible is ) nul y lesigned 


to automatically comperisats si combi 
nations of misalignment and end float 

Cutaway views and drawings are included, 
is well as coupling selection data and a 
table listing service vwetors r Upilngs 


Dodge Mfg. Corp 


265 Self- Aligning Coupling 
Form 273-M50 describes principles 


eatures of company’s all-steel, self-aligt 
g coupling for shait sizes up to 
Variations and modifications are illustrate 
na i table of coupling ratings and dime 
ms is included. Met P icts Div 
Koppers Co., Ir 


REFRACTORIES, INSULATIONS 
266 | .Refractory Cement He 





<« bonding and patching mortal 
les s S-pp illus i 
er ess stories ¥ 
the pro it in high t a 
ture w 1 in the protectio 1 
t ‘ ‘ = iL 1 isl 1 M4 cs ] 
i i Insu { 
267 Refractory Castable Bulle 
R-40 describes the use of Kaocrete, « - 
pany s retractor stable, in boller 
pits. A dismeasion of the various methods 
f ash removal, along with the maintena: 
oblems peculiar to each, is presented 
Four installations detailed. Refractories 


Div., The Babcock & Wilcox Co 


268 Refractory Mortar — This is a 
24-pp manual covering the use of Lumnite 
‘ cale ium-aluminate cement as a mortar 
ix for gun-applied linings in power plant, 
re efine ry and metalworking equipment. In- 
cludes data on mortar preparation, pl acing 
procedures, curing; also general instruc- 
tions, and information on use of Lumnite 
cement as a masonry mortar for laying 
brick. Sections are devoted to types ol 
aggregates and data on weight, strength 
and thermal conductivity; a bibliography 
on refractory concrete is included. Unive 


sal At wy ey 





You'll save time in ordering 
bulletins by using the Reader 
Service Cards on page 121. Of 
course we honor letterhead re- 
quests—but it takes us some- 
what longer to handle them. 











269 Pipe Insulation Characteris- 
tics and application of a one-piece pipe in- 
sulation composed of incombustible is- 
ture-resistant mineral wool fibers, bonded 
with a phenolic resin and molded into 6-ft 
long sections are described in Brochure 
J-432. Table of recommended thickness is 
included. Baldwin-Hill Co 


270 Underground Pipe Insulation 
— This illustrated bulletin discusses the 
problems of underground pipe insulation 
ind explains how company’s insulation for 
hot underground pipes overcomes them. 
On-the-job photos illustrate ease of appli- 
cation: brief technical data ar ilso in- 
cluded. American Gilsonite Co 


INSTRUMENTS, CONTROLS 
271 > Meters and Controls — Over 


100 measuring, transmitting, receiving, 
recording and indicating instruments and 
control components, including those intro- 
duced within the las ear. are described 





97 edition o ompal 5 Ss we is drawing ind ‘ howl 
on ee ee Se: Le Soe NATIONAL AIROIL 


h product. Bailey Meter 
276 Pneumatic Instruments 


272 Ideas on Push-Pull Controls Bulletin 58-5 describes features and app! . 
Included in this “Idea File’’ are answers itions of company’s line of null-bal nee 
t powel engineer's questions on t 1 vector pneumatic instruments tor utilit | urners 
ol pu pull controls. A gen infor nd process industries. An engineering dat 

t table is included in the bulletir 


Flow Meters ¢ 


ypany’s Triclay controls ep Qos F THE STEAM AND 
ce ple ee tl Meak detection system for teamet MECHANICAL TYPES 


iiscusses 
explains const! 


y’s Tri 


MLrOIs ANG Nal 
ive and Aircraft mer iel oul heater 


ie ‘ily useing ase! cit’ NOW COMBINED INTO 


stallation 


asa Easy Reading Gage . tions, exp! 


mote reading gag flow rate. Davis I:ngit 


liquid ley I lescribed 
‘tures 1 278 Electric Indicating Temp Con 
ther advantages offere trols — Bulletin 1025 deseribes operat 


npany’s « 


ension lat viring diagrai 
274 Guide to Gages talog p ontrol combinations, as BURNERS 


00-B 112 pp eatures As! 
gauges Maxisafe, t mat Ive 
ecording v, draw em cher Temperature Regulators 


es With pl 


Now, at | the tage 
pret ete of both systems of fuel oil atomization 

apy asain ee aap ' are profitably yours. within — the 
its shown ce 1 sizes from 2 il appli io! re < id I “ 
)  : one, new NATIONAL AIROIL Dual 
24 1n., yressures rom 0 1 i rineerl ! 

Stage Burner 

sup to LOO.OOO ps 


rate 


Manning, Maxwell & Moore, I 


our 


16 vears of combustion equipment 


OTHER EQUIPMENT design and manufacture are in back 


275 Bi-Color Gage Bulletin 1174 7 of the Dual Stage Oil Burner and, 
lescribes advantages of company’s multi Centrifugal Dust Collector it has been thoroughly tested and 


port bi-color gage made for medium and lve-p] 


rh pressure , \ cutaway view il yclo-t multiple 


a } 


» Bulletin 100 1 troauces the rroved in the field for firing. Petroleum 

70 tor “ett sel Heaters Rotary Kilns 

ntrifug collect H.R.T.. Seotch Marine ind) Water 
lube Boilers. ete 


OVER 4,000,000 TONS — ONAL ATROIL Dual Stage Burs 
OF COAL REDUCED y_. , Se a eee ae 


to 300 g.p h Further. for a pertec t 


BY AMERICAN ee _iie flame pattern, we would recommend 


using with the Dual Stage Burner 


ROLLING RING either the NATIONAL ALROILL Uni 
: ( for forced draft or. the 


versal Register 
CRUSHER NATIONAL ALROLL Tandem Unit 
~ = : for natural or induced draft furnaces 
Get detailed description, illustration, 


ATIONAT 


tube ius 


x con nt features is include which operat n ee 


istrating 


ispe Ticat 


. . : = ‘A \ ans 
th d ———— 4 AITROLL Bulletin 25 
z i. 
{ h — “a OIL BURNERS and GAS BURNERS for Industria 
. power, process and heating purpose. 
: ; STEAM ATOMIZING OjL BURNERS 


. SLUDGE BURNERS, Steam Atomizing 
MOTOR-DRIVEN ROTARY OL BURNERS 
: MIMO =. ! MECHANICAL PRESSURE ATOMIZING Ol 
: BURNERS 
‘ DUAL STAGE, combining Steam and Mechanical 
Atomization 
LOW AIR PRESSURE OlL BURNERS 


“A VERY EFFICIENT CRUSHER; requires a minimum AUTOMATIC OlL BURNERS, for small process 


° ” furnaces and heating plants 

amount of maintenance GAS BURNERS 

cities MMe ic ee eee ee ere eee — COMBINATION GAS & OL BURNERS 
ci ee See Tn SS Eee POWEL PLOT Sngmeer) crs FUEL Ol PUMPING and HEATING UNITS 
American crushers perforn FURNACE RELIEF DOORS 
efficiently. They save power and maintenance by produc ng high tonnage at slow AIR INTAKE DOORS 
schcieaitiaies aiiiile itil ' OBSERVATION PORTS 
ett she thie SPECIAL REFRACTORY SHAPES 


- 1 i 
Let American s engineers analyze your requirements and recommend 


American crushers. Custom built to your requirements 


most efficient crusher for your operation. Write for literature; state your tonnage 
No obligation 
When you figure costs — the best results come from American Rolling Ring Crushers 


SS) putverizer company NATIONAL AIR OIL 
ORIGINATORS AND manuracroncas) OF RING CRUSHERS AND PULVERIZERS BURNER COMPANY, INC. 


1431 MACKLIND AVE. \ ’ ST. LOUIS 10, MO. 1268 E. Sedgley Ave. Philadelphia 24, Pe 


S. W. Division: 2512 So. Bivd., Housten 6, Texas 
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DEKORON METL-COR 
MULTIPLE TUBE HARNESS 


cuts installation costs 
bends without distortion 
solves instrument line corrosion problems 


- 


7 


or 
OP) 
FLEXIBILITY —that’s the word for iK 
Dekoron Metl-Cor. It’s easy to handle, Ale) 
can meet any design requirement 
and it’s highly corrosion resistant, too. 


FIRST, Metl-Cor’s exclusive Extru-Loc construction 
makes it easy to bend with no tube distortion. 


SECOND, the Met!-Cor design is flexible. You can specify 
Metl-Cor with core tubes in either copper or aluminum 
. in any standard or special OD or wall thickness 
. with almost any number of tubes in each bundle. 
MOST IMPORTANT, no matter which type or size you 
specify—you get all the inherent cost-cutting savings 
and longer life that you pay for. aA 


produck SAMUEL MOORE & COMPANY 
DEKORON PRODUCTS DIVISION * MANTUA, OHIO 





QUALITY - RESEARCH - SERVICE 





Ww leautures 


principles and incorporates hn 
to boost collection efficiency and = gas 
handling capacity. An illustrated explana 
tion ol operation and construction of this 
collector is acc ompank d by collection efi 
cleney and cCupacity nomographs Tables 
give design data for six sizes, from three t 

20 tubes. Research-Cottrell, Inc 


Bulletins reviewed here are of- 
fered primarily for qualified power 
engineers. Manufacturers may with- 
hold literature from persons who 
do not state their job title and 
company. Some manufacturers also 
prefer not to send literature to those 
in foreign countries in which they 
have no. sales’ representatives. 


281 Electric Heating Units ( 

log 50, 50 pp, contains complete enginee! 
ing data on electrical heating units and 
equipment, including strip elements, fir 
strip elements, tabular elements, cartridge 
elements, ring elements, immersion heat 
ers, circulation he aters, radiant heaters 
forced air duct heaters, unit heaters, hot 


plates and others. Includes photos, dimen- 


sional drawings, prices, standard rating 
tables, and specifications kdwin L. Wie 
gand Co 


282 Steel Plate Construction 

Picturedéand described in this 20 pp bull 
tin are"some’of the ste ps In the fabrication 
of steel plate into boiler breechings, cas 
ings, duct work, stacks and special shapes 








HIGH 
PRESSURE 
CLEAN OUT 
DOORS 
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Asbestos-Packed Cast fron Construction 


Double Crossbar, Hinge and Handwheel Design 


Right or Left Hinge 

Available with Double Locking Device to 
prevent accidental locking from outside only 
Assures Maximun Strength, Efficiency and 
Economy for every High Pressure Application 


IMMEDIATE DELIVERY IN SIZES 
FROM 15” x 18” to 24” x 36” 


FROM $95.00 to $275.00 each 


CONNERY 


CONSTRUCTION COMPANY 


STEEL PLATE CONSTRUCTION 


2nd and Luzerne Sts. 
P. O. Box 4437, Philadelphia 40, Pa, 
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CONSULT US 
FOR: 


CHIMNEYS 


FURNACE 
WORK 


BOILER 
SETTINGS 


AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New York 3, N. Y 
BRANCHES: CHICAGO 

Leh aee), | . PHILADELPHIA ° CLEVELAND 

DETROIT e RICHMOND VA @ CINCINNATI OHIO 
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NEW ADHESIVE NAMEPLATES 
look richer, cost less. Are in- 
stalled with minimum effort. 


Gray Pantograph Engraving Co., pro 
ducers of precision marking and fabrica- 
tion in all metals, plastics and phenolics 
announces the availability of engraved 
Bakelite with top quality proven adhe 


ive backs which are highly adaptable to 


N° 2 TRANS. 
COOLING FANS 
CONTRACTOR 


‘ 


the Power Industry because of its 
extreme ease of installation, high visi 
bility, neat appearance. This pressure 
ensitive Bakelite material adheres to 
any surface including those enameled or 
lacquered indefinitely, yet can be re- 
moved quickly if necessary in the event 
of a copy change. Gray Pantograph 
Engraving Co., precision engravers, 
specializing in serving the Power Indus- 
try for over 12 years, has two plants in 
the United States strategically located 
to quickly serve the entire country 
and economically: 200 Wash 
ington St., Hoboken, N. J. and North 
Poteau, Oklahoma. Simplified order 
blanks are furnished without obligation, 
to assist and facilitate proper ordering 
without the services of a draftsmar 


sas 1 
quickly 


Complete descriptive literature and 
samples are available at either of the 
above mentioned plants upon request 
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rom initial design stage to tinal erect 
plant site. The bulletin is generous) 
trated with photos of typical 

ing these fabrications. The 

range of industries, such 

leum, 
import 


Co 


283 Steam Turbines 


tug rf compan 


cement 


Overhead Heating Units X 


Equipment Selector Charts 
CkE-50, 20 pr tains s 


nN 
Descril 
pipe, tubing and f 


ned tanks. American Hard Rul 


quipment 


286 Equipment For Process In- 
dustries Kight-pp Bulletin G-3 ( 


S Line 0 ‘ juipment 


scribes compal 


the process industries, uding 
i svstem for bulk materia 
a& pneumatic conve 
Airslide for transporti 
ils without use tf 
is Wé is compressors an 
ind prehe iters. Photos, cutay 
ind = =periormance details 


Fuller Co. 


287 Low 


Pressure Heating Plant 
Guide specifications for . 


t\ pica 
commercial heating pla 


pressure 
sented in this 53-pp publi 
guide specifications | 
mendations ar d, a 
1 wu 


included along with drawings 


specifications Is given 


boiler room, over fire air 
tric boiler controls & s 


(‘oal Institute 


288 Corrosion, Abrasion Control 

Modern practices and products for the 
positive protection of metal equipment 
trom the effects of corrosion and abrasior 
are described in this 16-pp bulletin. Covers 
factory and field application of rubber o1 
synthetic linings to metal parts or prod- 
ucts, and maintenance coatings avaiable 
for application by plant personnel. Goodall 
Rubber (x 


289 preventive Treatment | 

plications and advantages of Hagafilm ‘ 
film-type amine for controlling corrosio1 
are illus- 
trated and described in this informative 
bulletin. Includes reports of typical users 


in steam condensate systems 


f 


is well as data on testing of condensat 
Hagan Chemicals & Controls, Inc 


290 Precipitation Products 
I'welve-pp Bulletin G406 contains helpful 
information on company’s various precipi- 
tation products, including electrical precip 
itators, multiclone mechanical dust colle 
tors, combination multiclone-precipit 
Dualaire filter-tyvpe dust 
Holo-Flite processors, Also i 


units 


PLANTS 


One of the greatest advancements in 
recent years has been the successful de- 
velopment of the de-ionization process 
for the purification of boiler feed water 
in power plants. This development has 
been particularly important with modern 
high-pressure boilers where virtually- 
complete removal of silica is vital. Illinois 
Water Treatment Company has pio- 
neered in the practical design and reliable 
manufacture of such water-treating 
equipment. 


SAVES MONEY IN 
LOWERED COSTS 


Power plants which have installed this 
equipment have done so on an invest- 
ment basis, and are today enjoying good 
returns in the form of greater operating 
efficiency, much less maintenance, and 
substantially lower steam costs. Com- 
pared with other methods of treatment 
for boiler feed water, ILLCO-WAY ion- 
Xchange will usually be found to offer 
the lowest overall expense coupled with 
the best performance. For details, call 
your ILLCO-WAY representative, or 


write 


ILLINOIS WATER 
TREATMENT CO. 
840 Cedar St. 
Rockford, It. 
NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y. 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Ont 
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Which of these characteristics 
are essentials on your 


Remote Control Jobs? 


e Accuracy ... High Load Capac- 
ity ... Adaptability ... Freedom 
from Trouble... Long Life. 


Flexibility ... these are some of the 1900 Ibs. input... LIGHT DUTY 
qualities ol ACCO TRU-LAY PUSH- jobs . REMOTE jobs 150 feet or 
PULL flexible CONTROLS that have ore from the control point. These 


made it possible to improve the 
operation of literally hundreds of 
mechanical products (list on re- 


are precision products, not gadgets. 
VERSATILITY of this fine remote 
control can best be illustrated by 
citing some of the jobs it handles 
well... HOT jobs on jets and in- 
dustrial furnaces COLD jobs 
down to —70°F... WET jobs (the 
conduit can be completely im- 


units are frequently and success 
fully used in conjunction with ele« 
tric, hydraulic and air controls 


instruments ...it permits ease of 
handling and shipping even when 
assemblies are 100 or 150 feet long 

. it avoids the risk of damage 
always present with solid tubular 
controls that must be preformed to 
position ...and flexibility greatly 
simplifies installation of controls by 
reducing the number of working 





& 
B 
5 

& 


quest). F ull description of this ver- are thoroughly effective under al 
satiie REMOTE CONTROL 1s given 1N_ most any operating condition 
our DATA FILE available for your , F 

: "Solid as a rod but flexible as a i 
further study. —— ~ B 

‘ wire rope” aptly describes TRI 8 

ACCURACY is inherent in the basic ;,4y pyusH-PULL CONTROLS. This A 
design, and in the standards of fexibility provides positive, remote =| 
quality and precise dimension that action whether anchorages are fixed g 
control the manufacture of TRU- or movable... it damps out noise B 
LAY PUSH-PULL CONTROLS. These and vibration... protects delicate 3 


5 
S 
g 

i? 
" 
‘ 
i 





mersed DIRTY jobs... AB- 
RASIVE jobs CORROSIVE jobs 
HEAVY, TOUGH jobs up to 


parts and by making it possible to 
snake around obstructions. 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below 





. ee . oy 
Simplicity vs Complexity 
3 
COMPLEX MECHANICAL NS 
LINKAGE 3 
a 
dt aw 
SIMPLE 
TRU-LAY 
PUSH-PULL 














Compare the TRU-LAY PUSH-PULL cable in illustration 
with the mechanical linkage. PUSH-PULLS are simple, 
have but one moving part, are noiseless and give life- 
time service accuracy. Linkages are complex, made 
of many parts; they wear at many points. Their use 
brings increased back-lash, lost accuracy and vibra- 
tion rattles. 

e Whether your interest is in a single application of this versatile PUSH- 
PULL CONTROL, or in its inclusion as a component of the product you 
manufacture, the six booklets and bulletins in this DATA FILE will answer 
your further questions, and will also provide you with the means of 
defining to us the applications you may be in- 


terested in. 
co Write for a copy without obligation 










AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601M Stephenson Bidg., Detroit 2 
2216M South Garfield Ave., Los Angeles 22 + 929M Connecticut Ave., Bridgeport 2, Conn. 
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+ number of typieal installa s, Wes 
Precipitation Corp 


291 


Aluminum Jacketing Bulle 


tin 530a describes company’s line of alumi 
num weather-proof jacketing for insulated 
lines, towers, vessels and tanks. Applica 
tion procedures are pictured and suggested 
specifications offered s Mig. ¢ 


292 


Preheating Combustion Air 


Chis well-illustrated 36-pp booklet explains 
uel savings and increased performance 
thie possi is y waste heat flue 
gases to preheat incoming combustion air 
(Also covers increased r output, abi 
to use lower grace s, other advantages 
ifforded. Booklet contrasts regenerative 
vith recuperative preheaters; explains op 
rating principle and structural details of 
the Ljungstrom air preheater. Applications 
other than power wllers 4 sO COV 
d. Air Preheater ‘ 
293 Insulated Stack This illus- 
trated folder on company’s pre-cast insu 
lated stack contains complete product in- 
formation, including advantages and de- 


scription, specifications, suggested install: 


tion methods. Van-Packer Corp 


294 Belt Conveyor Equipment — 
Catalog 60-B, 15 pp, provides specialized 
data regarding the application of belt con- 
veyors for the handling of materials, to- 
gether with the listing of belt conveyor 
equipment Included are charts and tables 
to assist in the selection of proper conveyor 
units and equipment for any specific serv- 
ice and location requirements. Webster 


Mfg., Ine 


295 Ventilation Units 
FM-315, 25 pp describes basic construc- 
tion of company’s package propeller fans 
for commercial and industrial applications. 
Illustrated case histories of ty pi al installa- 


- Bulletin 


tions are included, as well as performance 
data rating tables charts 
Buffalo Forge Co 


296 is Salt Just Salt? rhis is the 
title of an S-pp bulletin describing salt 
characteristics and properties as well as 
geographical distribution. Variations”jin 
salt from different areas in the United 
and company’s re- 
i thew ipplic ations 


performar 


States are illustrated 
fined salt products ar 
Morton Salt Co. 


297 Products and Services — Bul 
letin GSP-901, 24 pp, describes products 
and services of this company and its vari- 
ous divisions Among products described 
are ring balance instruments, components 
for control electronic devices 
force measuring devices, ind stean 
treatment and testing equipment, chemi 
cal feeding equipment, chemical products 
forsboiler water and steam conditioning 
reagents, and a variety of products 
water conditioning, food processing, paper 
processing, metal cleaning, others ial 
Chemicals & Controls, I 


svstems, 
water 





CLASSIFIED ADVERTISING 


GENERATING 
PLANT SUPERINTENDENT: 


operating 





Midwestern Cooperative wante 


superintendent to take full charge of steam 











plant. Permanent position, excellent condi 
tions, many fringe benefits. Give full particu- 
lars of qualifications and experience in first 
letter. Must be prepared to start work July 
Ist, at latest. Write Box 1726, Pow Enar 
NEERING, 308 E. James St Barrington, 
Iilinois. 

p 

* 


It’s NAGLE PUMPS for 
Economical Ash Handling! 


Nagle Ash Handling Pumps have wide, 
non-clogging impellers, and employ 
tough manganese steel or hard chrom 
ium alloys to resist abrasion. Slippage 
seal and stuffing box adjustments take 
only minutes and are readily acces- 
sible. 
If your power plant burns solid fuel 
Nagle Pumps will provide ash dis 
posal with maxium economy 
The 6” type “TR” Nagle Ash Pump 
shown, with motor overhead to con 
serve space, is aboard the S. S. Harry 
Coulby, of The Interlake Steamship 
Company, operating on the Great 
Lakes. Send for Catalog 5206 
For dependable flov sntrol and 
NAGLE PUMPS, INC. wedge-tight shut-off of air, gases 


1229 CENTER AVE., CHICAGO HEIGHTS, ILL steam and any qQuids or semi- 
solids at pressure differential to 


= 150 psi— 

=i Te 

r J For use in power generating, cool- 
S ommmnmaiaiell = ~ 


= : a ; ng, refrigerating, dust collecting, 
PUMPS FOR ABRASIVE AND CORROSIVE APPLICATIONS compressing, processing refining 
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) 2"cad water 


trol, waste disposc 
works - 

For easy, space-saving *stallation 
at lower cost — 


They're built for 


HEAVY DUTY 


e Slim-trim — compact 
FOR w e Smallest face-to-face dimen- 
OIL GAS sion; require but one set of 
7 Py flange bolts 
e Lightweight but rugged 
e Made of any metal or rubber- 
lined. 
Use any manual or automatic 
operators. 
Steam or mechanical atomizing...1 to 1000 gallons per hour manemes sizes—6" te 38"; 
special smaller and larger 
Designed for operation with either gas, various types of standard pulverized- sizes. 
oil or both with natural or forced draft. coal and gas-burner units cold starti 
They can be depended on for maximum or for full load operation when coal or 
combustion efficiency. gas is not available, or when oil is the Bulletin 580 tells how they meet 
ENCO Interchangeable Oil-Burnerscan ore economical fuel. your needs. 
be changed instantly to operate by Send for Bulletin OB-53 describing 
either steam or mechanical pressure ENCO Gas and Oil Burners, also com- W S ROCKWELL COM PANY 
atomizing over a wide capacity range. plete Pumping and Heating Units. oO 


ENCO Oil Atomizers are applied to Ec soe 
THE ENGINEER COMPANY, 75 West Street. New York 6,N. Y. 
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2948 ELIOT STREET 
FAIRFIELD, CONN 
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Data for the Black Book 


STATISTICS, in general, are usually very boring 
except to the Statistician who is using such data in their 
complete form for some useful purpose. 

We find, however, that the Power Engineer 
necessarily become involved in a certain amount 
statistical data in the everyday performance of his job. 
Then, on rare occasions, he suddenly needs some figures 
which are general in nature, and which do not necessarils 
pertain to his particular field. At such times, it’s always 
nice to be able to open a special black hook and turn 
immediately to the data desired. In the hopes that one 
sheet of condensed information might worthy of a 
place in such black books, we offer some figures relating 
to the generation and disposal of electrical energy in the 
United States. 

Vital statistics of the electric light and power industry 
are collated by the Edison Electric Institute. Their in- 
formation is collected from the Federal Power Commis- 
sion and from electric generating and distributing com- 
both privately and publicly owned. 







must 
ol 


be 


P.0 INDUCED 
DRAFT FAN 


panies 

As a matter of general interest we reprint some of the 
statistical data furnished by EEI, for the year of 1957: 
1957 


NET GENERATION (Kwh in Thousands) 
By Fuel Burning Plants 

By Water Power Plants . 
Total Generation 


501,240,326 
130,139,692 
631,380,018 


P.o0 bust} 
COLLECTOR | 


Add—Net Imports Over International Boundaries err 3,293,532 
Less—Company Use...............; 1,831,253 
Less—Energy Used by Producer . 16,027,465 
Net Energy for Distribution 616,814,832 
Lost and Unaccounted for....... 58,986,194 
Sales to Ultimate Customers. 557,828,638 
Classification of Sales 
Number of Customers (December 31s?) 

Sta Residential or Domestic. ........... 46,857,066 
of Rural (Distinct Rural Rates)... 1,635,227 

Commercial or Industrial 
D Small Light and Power . 6,186,701 
Pack Large Light and Power....... 308,751 
‘3 Street and Highway Lighting . 45,648 
Old Other Public Authorities. ........ 136,037 
in two words Street and Interurban Railways... .. 73 
: Electrified Railroads......... 22 
Pert lance ane Interdepartmental........... 1,564 
Re ynsibili Total Ultimate Customers. 55,171,089 

p Pies , Kilowatthour Sales (Kwh in Thousands) 

ee Residential or Domestic. ........... 147,058,845 
t design nufacture Rural (Distinct Rural Rates) . 11,289,893 

p has re 1 in hundreds Commercial or Industrial 
Small Light and Power... 95,142,473 
ons, both in coun id Large Light and Power....... 282,733,606 
Street and Highway Lighting... .. 5,089,705 
Other Public Authorities. ............ 11,773,812 
— _ , : Street and Interurban Railways. . 2,265,527 
- With one manu facturer beat- Electrified Railroads......... 1,877,377 
ibilitv. vou save time, trouble Interdepartmental............ , 597,400 
1 pur " il components Total Kilowatthour Sales...... 557,828,638 


Revenue (Thousands of Dollars) 


Residential or Domestic $3,759,110 


Literature tod Rural (Distinct Rural Rates) . . 242,457 
Commercial or Industrial 

Small Light and Power. . 2,303,802 

ect Engineers Large Light and Power........ 2,598,933 

Street and Highway Lighting . . 155,243 

x Cc oO RP oO R a T I Oo N Other Public Authorities... ..... 173,136 

GREENWICH, CONN. Street and Interurban Railways... . 29,200 

38 Principal Cities) Electrified Railroads.............. 21,490 

CHOWN, LTD., Montreal 6, Que. Interdepartmental................- 6,231 

Nn 6 oc iidaeorcdenesc $9,289,602 


nufacturers 


D A N i E L Residential or Domestic Service 


Average Customer Date — For 12 months ended December 31st 





SOUTH NORWALK, CONN. " 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, psoriatic a 3,176 
: Average Annual Bill................. . $81.25 
Air Preheaters, Induced Draft Fans, Fan Stacks Revenue per Kilowatthour........ .2.56¢ 
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DEOXY-80L| Ej Bo silent 
| SOLUTION OF HYDRAZINE ~~ | | . \ ystem 


. Piping systems in every in- 
cygve " a 7 dustry have been made [ree 

¢ Oxygen- . . 
a be y ; : ; % from troublesome water 

n we pe * ; hammer . free from dan 

. Scavenger = , ; ° gerous surge pressures. Silent 
RY, 1 7 Check Valves eliminate these 

- ’ : i % hazards by operating in 

¢ for rs ! ee ee ee 
P ied been stantly when flow reversa 

starts or when flow is zero 


¢ Boiler Water | | oS SS e Write for deacriptive Bulletins 


| : Globe type fo 


¢ Treatment | \ ey toe 





lines from 1” to 10”. 














eirmnoy == 


CHEMICAL CO., INC 


| r Center-guided type for 
| 


| 136 Liberty St., New York 6,N.Y. | - a ZU _— 
Midwesters Represestative: ——> 4 LO 6 fi 
| J. H. DeLemer & Son, Inc ‘ 
| 4250 tte. Rodale Avenee | c K VALVES 
a THE WILLIAMS GAUGE CO., INC. 
Ask for pamphlet BW-7 | wens Tae, Gutmetins i 6s on the 153 STANWIX STREET 


No. 851 on Ca 2 GATEWAY CENTER PITTSBURGH 22, PA 
of Water Hammer : , z 
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Put New Life 
into Fuel Oil with 


Director of Sales 
MECHANICAL EQUIPMENT (eo ie 


the perfect conditioner 


Well established company located in 
Middle Atlantic States has exceptional 
opportunity for Sales Director of their KOR... the 
nationally known line of equipment ad Economical Short Cut 
products used throughout industry. KOR | ° s 
ase to better combustion: 
The man who will fill this position should FUEL OIL TREATMENT 1 Completely dissolves sludge 
have a minimum of 5-10 years in respon- tin, ? in the tank and the entire fuel 


sible sales management positions invol- “ : rasano system ... keeps sludge sus- 


xended in solution with the oil. 
ving line and staff activities of industrial i 


‘. = . 4 > » . . . 
sales. Also, should have had experience ee t 2 KOR increases rate of com 
bustion, cuts fuel costs because 


in the analysis and exploitation of poten 
it makes all the combustibles 


» y - KOR CORPORATION 
tial markets. Must be willing to travel ba Conponaric ant eo wack 


extensively 
3 Eliminates manual cleaning 


because KOR keeps entire fuel 


Age: 40-50. College gradu: 
g ollege graduate with pain a 


degree in Mechanical Engineering pre- 
ferred. Good salary plus other benefits. SAFE, EASY TO USE, COMPLETELY ALKALINE! 


Ask for Literature 
Send <« omple fe resume of both pe rsonal and 


Box 1727, Power Engineering 86—Box 485 
308 E. James St., Barrington, Ill. 











GARY, INDIANA 
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Low-Cost Insurance 


for a Major Investment 


Pressure Regu'otors 
Solenoid Valves 
Float Valves 


Steam Trops 


—IN CAST SEMI- STEEL 
FOR PRESSURES TO 250 LBS. 
$2.75 TO $10 
$50 to $1000 
$50 to $800 
$25 to $700 
$10 to $400 





BUILT-IN 
DEPENDABILITY 


_~ Stainless Screens Standard — choice 
ail of perforated or fine mesh wire cloth — 
types available for any requirement 
Blowovut-Proof Gasket — Stoiniess 
osbestos gasket is locked in — can’t blow 





i” 
out 


a 

7 ___. Easy Screen Removal—Machine screw 
threads instead of pipe threads make 
bushing easy to remove 


Also available in cast carbon moly steel for up to 900 Ibs. 
pressure, 900° F. service 
For details, get Bulletin 602. Ask your local Armstrong 


Representotive, or write today to 


i) ARMSTRONG MACHINE WORKS 


« 
Se 8109 Maple Street «* Three Rivers, Michigan 
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The easiest—and quickest— 
way to order bulletins and 
catalogs described in this 
magazine is to use the post- 
age-free Reader Service Cards 
on pages 121-122. 


All you need to do is cir- 
cle the item numbers of those 
you want. Then fill in your 
name, job title, company name 
and address—and mail the 
card 


You may also use the Reader 
Service Cards to request in- 
formation on products de- 
scribed, or literature mentioned 
in the ads—just circle the num- 
ber below the ad. 











Keep boilers on the line with 


WILSON 


Maintenance Tools 


Heavy-duty air driven tube cleaners 


Designed to deliver maximum power at the most efficient 
cutter head speeds while negotiating sharp bends, the 
Model ECT Air Cleaners are excellent for cleaning 
curved boiler tubes from 2%” to 4%" O.D 


Self-feeding tube expanders 











Wilson Model 38 tube expanders are self-feeding and 
parallel expanding. They are of the single flare roll type. 
Available for tubes 1” O.D. to 4%” O.D. with various 
roll lengths for tube seats 4” and up 


Model E Expanders 


Flaring type 
expander 1” O.D. to 
14” O.D. tubes, 


to 2” tube seats 


Long reach type expander 
1” O.D. to 4%” O.D. tubes, 


2%" to 5” tube seats 


Right angle bevel gear drive 


This Wilson bevel gear drive is expressly 
manufactured to meet continuous and 
heavy duty service conditions. The one 
piece all steel body is extremely rigid and 
not subject to distortion. The mainte- 
nance of perfect gear alignment is as- 
sured with consequent long service life 


Write today for your copies of Wilson 
Tube Cleaner catalog No. 77 and Wilson 
Tube Expander catalog No. 88. 


Representatives in principal cities 


Thomas C. Wilson, Inc. * 21-11 44th Ave., Long Island City 1, N. Y. 


Cable address: “Tubeclean”, New York 
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Meet the 


CHALLENGE 


CRITICAL 
SUCTION CONDITIONS 














with the 
ET CucTIoN 
LOW p Heap CHARACTERISTICS 
OSITIVE 


“AURORA 


CLOSE-COUPLED TYPE B CENTRIFUGAL 
GENERAL PURPOSE PUMPS 


Modern industry is confronted more and more with 
critical suction conditions arising from hot water 
and chemical handling. These extremely high effi- 
ciency, compact, flexible and low 
NPSH pumps are a welcome an- 
swer. You'll be glad to get the 
facts. 


IDEAL for THESE DUTIES 
AIR CONDITIONING 
REFRIGERATION 
COOLANT 
HOT WATER 
CHEMICAL* 


TYPE BJF GENERAL PURPOSE 
FLANGE MOUNTED Bre BE FURNISHED. IN SPEC! AL ALLOYS 


MANY VALUE FEATURES 


SEAL or GLANDS — Available in eit 





Pecans 

SPEEDS — 3,500, 1,750 (60 cycle) and 2,880, 
1.440 (50 cycle) speeds 

CURRENT — AC or DC —AI! voltages and 


phases. 

MOTORS—!/, to 7!/2 H.P. drip-proof, splas 
proof, totally enclosed, explosion-proo oe d 
chemical. Qui efficient NEMA standard 

COMPACT — QUIET — ECONOMICAL 

ALSO AVAILABLE —in Type BJP Pedestal 
Mounted. 


TYPE BJV 
BASE MOUNTED 





WRITE 


For ~PUMPS— 
= ‘by r¥arora™ 

e for EVERY NEED 
in INDUSTRY 
WATER SUPPLY | 


CONDENSATE 
TYPE BJH HORIZONTAL BOILER FEED 
PROCESSING 








ULT WITH US BOOSTER 
Cons ; : ; TRANSFER | 
Aurora engineers will appreciate speci- ETC., ETC., } 





fications of your difficult jobs. Only hab tos 7 
CATALOG “‘M 
the RIGHT pump does the job RIGHT. | 





Your Inquiries Will Receive Prompt Attention 
DISTRIBUTORS IN PRINCIPAL CITIES 


AURORA PUMP oiiision 


THE NEW YORK AIR BRAKE coaree 
40 DEARBORN ST. e AURORA ILLINOIS 








EXPORT DEPARTMENT—Aurora, IIlinols—Cable Address “NYABINT” 
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Stonega Coke and Coal Company 


GENDRON 


Kentucky Sun Coal Company - 
Old King Mining Company 
No. 1 & No. 2 
ASHLO SUNFIRE OLD KING HARDBURLY 
Brown Fuel Company 
HENSHAW 


PREMIUM ANTHRACITE 
Product of Jeddo-Highland Coal Company 
Hazle Brook J 




















Genco Anthracites & Bituminous Coals 






General Coal Company 


123 SOUTH BROAD STREET...... PHILADELPHIA 9, PA. 






Cable Address: GENCO 
4 Branches > 


BUFFALO CHARLOTTE, N. C CINCINNATI CLEVELAND 
IRWIN, PA, NEW YORK NORFOLK 
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Unretouched ph to tube blister... 


the result of overheating 


---AND THEN THE BLISTER BROKE 


This blistered tube was the first sign of trouble in a 
high-pressure boiler. Accumulation of silica scale de- 
posits on the water side interfered with heat transfer. 
Overheating caused blistering, subsequent tube failure 
and inevitable replacement. Proper water treatment 
can avoid this and other costly conditions such as sludge 
attachment, return-line corrosion and carry-over. 


A Consulting Service for You. Whatever your prob- 
lems—raw water supply... pow er plant data...cool- 
ing towers, ponds...types of tuel...equipment...test 


Drarvbou 


--- the leader in water conditioning 
and corrosion control since 1887 


and control methods— Dearborn has the engineers, 
the experience and the facilities to assist you in de- 
veloping the program exactly suited to your needs. 
Your Dearborn representative will outline the many 
advantages a Dearborn Consulting Service Program 
will give to you. 


WHY NOT CALL HIM IN... 
MEANWHILE SEND FOR THE NEW 
DEARBORN CONSULTING SERVICE BOOKLET 


Dearborn C! ical Company Dept. PG-WT 


Merchandise Mart Plaza, Chicago $4, III. 


Have a Dearborn Representative call 


Send vour new booklet on Dearborn Consulting Service 


Manufacturing plants in CHICAGO «e LINDEN e LOS ANGELES « TORONTO « HONOLULU « HAVANA « BUENOS AIRES 
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Thie new 70.000 kw reheat turbine = alt ether tishinws tn thin afent 100 - t od eep it free from ri se and foam 
A large Eastern Utility found: 


Texaco gives these 3 big benefits 
for complete turbine protection: 


1. Unquestionable dependability. Jexaco Regal O turer gardless of tu type re. Let a Texaco 


’ ‘ j ] 
R&O keeps the utility urbine system clean: prevents lubrication ‘Ip you s the Texaco Regal Oil 


rust, sludge and foam from forming: keeps bearing tem R&O that will keep turbine efficiency high and mainte 
perature normal and governor response instantaneous lance costs at a minimum. Just call the nearest of the 
Texaco dependability is a f for this utility, based on nore than 2.000 Texaco Distributing Plants in the 48 


long experience States —or 


, P 19 19n ee ‘ wel 
2. High efficiency. Texa ral Oil R&O assures Phe Th 35 East 42nd Street, New York 


smooth performance and freedom from unscheduled out- 17, New 
ages. Texaco Regal | < ves bearings full protec- 


tion throughout an extra-long oil service life 
3. Technical service. Texaco offers this important bene- 
fit at a time when power demands are almost out-growing 


turbine production. Past experience in the power plants 


has proved Texaco Lubrication gineering Service to 


be quick and reliable. This service is always available to 4 48 STATES 


Texaco customers — whatevet 


There is a complete line of Texaco Regal Oils R&O to 


meet the requirements of all leading turbine manufac- 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 
(PARTS, INVENTORY PRODUCTION. DOWNTIMI MAINTENANCI 


For more data circle 594 on Post Card 





